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(54) Title: QUINAZOLINE DERIVATIVES AS ERBB RECEPTOR TYROSINE KINASES 



^ (57) Abstract: The invention concerns quinazoline derivatives of the fonnula (I), wherein eac^ R6 R? - 

Q m and n have any of the meanings defined in the description; processes for their preparation, pharmaceutickl c^mjiositions coiitailiing 
them and their use m the manufecture of a medicament for use as an antiproliferative agentin the prevention or treatment of tumours 
^ which are sensitive to inhibition of eibB receptor tyrosine kinases. 
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QUINAZOLINE DERIVATIVES AS ERBB RECEPTOR TYROSINE KINASES 

The invention concerns certain novel quinazdline derivatives, or pharmaceutically 
acceptable salts thereoJ^ which possess anti-tumour activity and are accordingly useful in 
methods oftreatmentofthehxonan or animal body. The invention also concerns processes 
5 for the manufacture of said quinazoline derivatives, pharmaceutical compositions containing 
them and their use in therapeutic methods, for example in the manufacture of medicaments for 
use in the prevention or treatment of solid tumour disease in a warm-blooded animal such as 
man. 

Many ofthe current treatment regimes for diseases resulting from die abnormal - 
10 regulation of cellular proliferation such as psoriasis and cancer, utilise compounds that inhibit 
DNA synthesis and cellular proliferation. To date, compounds used in such treatments are 
generally toxic to cells however their enhanced effects on rapidly dividing cells such as 
tumour cells can be beneficial; Alternative approaches to these cytotoxic anti-tumour agents 
are currently being developed, for example selective inhibitors of cell signalling patiiways. 
15 These types of inhibitors are likely to have the potential to display an enhanced selectivity of 
action against tumour cells and so are likely to reduce the probability of the therapy 
possessing unwanted side effects, 

Eukaryotic cells are continually responding to many diverse extracellular signals that 
.. enable communication between cells within an organism. These signals regulate a wide 

20 variety of physical responses in tiie cell including proliferation, differentiation, apoptosis and 
motility. The extracellular signals take the form of a diverse variety of soluble factors 
including giowtii factors and ottier autocrine, paracriiie and endocrine factors. By binding to 
.specific transmembrane receptors, these ligands integrate the extracellular signal to the. 
mtracellular signalling patiiways, tiierefore transducing tiie signal across the plasma 

25 membrane and aUowing tiie individual ceU to respond to its extracellular signals. Many of 
ttiese signal transduction processes utilise tiie reversible process of tiie phosphorylation of 
proteins tiiat are involved in flie promotion of tiiese diverse cellular responses. The 
phosphorylation status of target proteins is regulated by specific kinases and phosphatases tiiat 
are responsible for flie regulation of about one fliird of all proteins encoded by flie mammMm 

30 genome. As phosphorylation is such an important regulatory mechanism in the signal 
transduction process, it is therefore not surprising that abOTations in these intracellular 
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: pathways result in abnormal cell growfli and differentiation and so promote cellular 
transfoimation (reviewed in Cohen et al Curr Ooin Chem Rinl ; 1 QOQ, ^ , /I'^O-a/^s) 

It has been mdely shown that a number of these tyrosine kinases are mutated to 
constitutively active forms and/or when over-wcpressed result in the transfonnation of a 
5 variety of human cells. These mutated and over-expressed forms of the kinase are present m a 
large proportion of human tumours (reviewed in KoKb aba et al, Biochimica et Biophysica 
Acta, 1997, 133, F217-F248). As tyrosine kinases play fundamental roles in the proliferation 
and differentiation of a variety of tissues, much focus has centred on these enzymes in the 
development of novel anti-cancer therapies. This family of enzymes is divided into two 

10 groups - receptor and non-receptor tyrosine kinases e.g. EGF Receptors and the SRC femily 
respectively. From the results of a large number of studies including the Human Genome 
Project, about 90 tyrosine kinase have been identified in the human genome, of this 58 are of 
the receptor type and 32 are of the non-receptor type. These can be compartmentaUsed into 
20 receptor tyrosine kinase and 10 non-receptor tyrosine kinase sub-famiUes (Robinson et al, 

15 ^^ogCTg, 2000, 19, 5548-5557). 

The receptor tyrosine kinases are of particular importance in the transmission of 
mitogenic signals that initiate cellular replication. These large glycoproteins, which span the 
plasma membrane of the cell, possess an extracellular bindmg domam for then specific 
Ugands (such as Epidermal Growth Factor (EGF) for the EGF Receptor). Binding of Kgand 
20 results in the activation of the receptor's kinase enzymatic activity that resides in the 

intraceUular portion of the receptor. This activity phosphorylates key tyrosine amino acids in 
target protems, resulting in the transduction of proliferative signals across the plasma 
membrane of the cell. 

It is known that the erbB family of receptor tyrosine kinases, which include EGFR, 
25 eAB2, erbB3 and eibB4, are frequently mvolved in driving the proliferation and survival of 
tumour ceUs (reviewed in Olayioye et^ BMBOJ.. 2000, 19, 3 159). One mechanism in 
which tbis can be accompKshed is by overexpression of the receptor at the protein level, 
generally as a result of gene ampHfication. This has been observed in many common human 
cancers (reviewed in Klapper Adv. Cancer Res. . 2000, 77, 25) such as breast cancer 
30 (Sainsbuiy et al., Brit. J. Cancer, 1988, 58, 458; Guerin et al.. Oncogene Res.. 1 9SR, ^91- 
Slamon^al, Science, 1989, 244. 707; lOijn et al.. Breast Cancer Res. Tr^at , 1994, 29 73 
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and reviewed in Salomon et al., Crit. Rev. Oncol. Hem;.fnl , 1995, 19, 183), non-small cell 
lung cancers (NSCLCs) including adenocarcinomas (Cemy et al-, Brit. J. Cancer. 1986, 54, 
265; Reubi et al.. Int. J. Cancer, 1 990, 45, 269; Rusch et al.. Cancer Researoh. 1993, 53, 2379;- 
Brabender etd, Clin. Cancer Res., 2001, 7, 1850) as weU as other "cancers of the lung 
5 (Hendler ^ d.. Cancer CeUs, 1989, Z 347; Ohsald etaL Oncol. Rep .. 2000, 7. 603). bladder 
cancer (Neal et al., Lancet, 1985. 366; Chow et al.. Chn. Cancer Res., 2001 7 t qs7 tko,, ^ 
al.. Mol Carcinog., 3. 254), oesophageal cancer (Mukaida et al.. Cancer. 1991, 68, 142). 
gastrointestinal cancer such as colon, rectal or stomach cancer (Bolen §t M.. Oncogene Res.. 
1987, L 149; Kapitanovic eUl., Gastroentemlnpv 2000. 112, 1 103; Ross etal., Cancer 
10 2001. 19. 554). cancer of the prostate (Visakorpi.etal.. Histochem. J.. 1992, gj, 4«i- 

Kumar etaL 2000. 32. 73; Scher et al.. J. Natl. Cancer fact , oonn oo i ]n,V„rmin 
(Konaka et al., Cdl, 1984, 37. 1Q35, Martin-Subero etaL Cancer Genet Cvtopanef 2001, 
m 174). ovarian (Hellstrom etaL. Cancer Res.. 2001, 6L 2420), head and neck (Shiga et 
al.. Head Neck, 2000,^ 599) or pancr^c cancer (Ovotnyetal., Neoolasma. 2001, 48. 
15 188). As more human tumour tissues are tested for e3q>ression of the erbB family of receptor 
tyrosine kinases it is expected that thek widespread prevalence and importance will be further 
enhanced in tile future. 

As a consequence of the mis-regulation of one or more of these receptors (in particular 
erbB2), it is widely beUeved that many tumours become clinically inore aggressive and so 
20 correlate with a poorer prognosis for the patient (Brabender et aL Chn. Cancer Res .. 2001,2. 
1850; Ross et^ Cancer Investigation, 2001, 19, 554, Yu etal., Bioessavs. 2000, 22J, 673). 

In addition to these clinical findings, a wealth ofpre-clinical information suggests that 
the erbB feinilyofrecq)tor tyrosine kinases are involved in ceUuIartransfon^ This 
includes the observations that many tumour cefl lines overexpiess one or more of the erbB 

25 receptors andthatEGERor erbB2 when transfected into non-tumour cells have the ability to 
transfonn these cells. This tumourigenic potential has been further verified as transgenic 
mice that overexpress e*B2 spontaneously develop tumours in the mammary gland. In 
addition to this, annmber ofpre-clinical studies have demonstrated that anti-proliferative 
effects can be induced by knocking out one or more erbB activities by smaU molecule 

30 inhibitors, dominant negatives or mhibitoiy antibodies (reviewed in Mendelsohn etal., 
Qsmms, 2000, 19, 6550). Hius it has been recognised that inhibitors of these receptor 
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tyrosine kinases should be of value as a selective inhibitor of the proUferation of mammalian 
cancer cells (Y aish et al. Science, 1988, 242, 933, KoKbaba et al, Biochimica et Biophysica 
Acta. 1997, 133, F217-F248; Al-Obeidi et al, 2000, Oncogene. 19. 5690-5701; Mendelsohn et 
al, 2000. Oncogene. 19. 6550-6565) 

5 In addition 1o this pre-chnical data, the sniall molecule EGFR tyrosine kmase 

inhftitora Iressa (also known as gefitinib and ZD1839) and Tarceva (also known as erlotinib 
and CP-358,774) have been approved for use m the treatment of advanced non-small ceU lung 
cancer. Furthermore, inhibitory antibodies against EGFR and erbB2 (erbitux (c-225 / 
cetuximab) and herceptin (trastuzumab) respectively) have proven to be beneficial in ttie 
10 clinic for the treatment of selected soUd tumours (reviewed in Mendelsohn et al, 2000, 
Oncogene. 19, 6550-6565). 

Recently mutations in the ATP bindingpocket of the intracellular catalytic domain of 
the EGF receptor have been discovered in certain sub-sets of non-small ceU lung cancers 
(NSCLCs). The presence ofmutations in the recq»tor appear to correlate with response to 

15 EGFR tyrosine kinase inhibitors such as gefitinib (Lynch et al, N Engl J Med 2004; 350: 
2129-2139; Paez et al. Science 2004; 304: 1497-1500), although it is becoming evident that 
tiie clinical benefits of compounds such as gefitinib and erlotinib are not likely to be mediated 
by EGFR mutations alone. It has been demonstrated that Ugand stimulation results in a 
different phosphorylation pattern in mutated receptors conq)ared with that seen in wild-type 

20 receptors and it is thoughtthatmutantEGFreceptors selectively transduce survival signals on. 
which NSCLCs become dependent Inhibition of fliose signals by compounds such as 
gefitinib may contribute to the efBcacy of such drugs (Sordella et al. Science 2004; 305: 
1 163-1 167). Similarly, mutations within the erbB2 kmase domain have recently been 
discovered in certain primary tumours, such as NSCLC, glioblastoma and gastric and ovarian 
25 tumours (Stephens et al.. Nature 2004; 431; 525-526). Accordingly the inhibition of the EGF 

and/or erbB2 tyrosine kinase in both wUd-type and mutated receptors is an important target 
that would be expected to provide an anti-cancer effect. 

AmpUfication and/or activity of members of the erbB type receptor tyrosine kinases 
have been detected and so have been impUcated to play a role in a number of non-malignant 
30 proliferative disorders such as psoriasis (Ben-Bassat, Cunr. Phaim. Hes 2000, £ 933; Elder 
St al.. Science, 1989, 243, 81 1), benign prostatic hyperplasia (BPH) (Kumar etal., hit Urol. 
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5 

N^hrol., 2000, 32,73), atherosclerosis and restenosis (Bokemeyer etal., Kidney Int. 2000, 
^8, 549). It is therefore expected that inhibitors of erbB type receptor tyrosine kinases will be 
useful in the treatment of these and other non-malignant disorders of excessive cellular 
proliferation. 

5 International Patent AppUcations WO 96/09294, WO 96/15118, WO 96/16960, WO 

96/30347, WO 96/33977, WO 96/33978, WO 96/33979, WO 96/33980, WO 96/33981, WO 
97/03069, WO 97/13771, WO 97/30034, WO 97/30035, WO 97/38983, WO 98/02437, WO 
98/02434, WO 98/02438, WO 98/13354, WO 99/35132, WO 99/35146, WO 01/21596, WO 
01/55141 and WO 02/18372 disclose that certain quinazoUne derivatives which bear an 
10 anilino substituent at the 4-position possess receptor tyrosme kinase inhibitory activity. 

International Patent Applications WO- 97/22596 and WO 98/13354 disclose that 
certain 4-anilinoquinazoline derivatives that are substituted at the 7-position are VEGF 
inhibitors or mixed VEGF/EGF receptor tyrosine kmase inhibitors. The anilino groiq> in 
these applications is substituted with small groups such as halogeno or (l-3C)alkyl. 

15 International Pateiit Application WO 01/94341 discloses that certain quinazoline 

derivatives which are substituted at the 5-position are inhibitors of the Src family of 
non-receptor tyrosine kinases, such as c-Src, c-Yes and c-Fyn, There are no disclosures in 
WO 01/94341 of 4-anilinoquina2:olines wherein the aniline group is substituted in the para 
position by a substituent containing an aryl or heteroaryl group. 

20 International Patent applications WO 03/040108 and WO 03/040109 disclose that 

certain 5-substitued quinazoline derivatives are inhibitors of the erbB family of tyrosine 
kmase inhibitors, particularly EGFR and erbB2 receptor tyrosine kinases. All the quinazoline 
derivatives in these applications carry a ring containing substituent at the 5-position oil the 
quinazoline ring. 

25 Intemational Patent application WO2004/096226 discloses tiiat certain substituted 4- 

anilino-quinazoline derivatives are inhibitors of the erbB family of tyrosine kinase inhibitors, 
particularly EGFR receptor tyrosine kinase. This application does not disclose any 
quinazoline derivatives in which the anilino group is substituted in the para position by a 
substituent containing an aryl or heteroaryl group or any qxiinazoline derivatives that contain a 

30 methoxy linked amide substituent at the 5-position on the quinazoline ring. 
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Intemational Patent appUcation WO2004/106308 discloses that certain substituted 4- 
anilino-quinazoline derivatives are inWbitors of the erbB family of tyro^^ 
particuIarlyerbB2receptortyrosine kinase. None of the quinazoline derivatives disclosed in' 
this apphcation contain a substituent at the 5-position on the quinazoline ring. 

.5 ^t^^ti^'^ Patent apphcation WO2004/093880 discloses that cer^ 

anihno^uinazphne derivatives aie inhibitors of the erbB fannly of tyrosine kmase inhibitors 
partrcularlyerbB2r«>eptortyrosinekinase. None of the quinazolhxe derivatives disclosed in' 
this^hcation contain a methoxy linked amide substituent at the 5-position on the 
quinazoline ring. 

10 None of the prior art discloses 4-aniIinoquina2oline derivatives that are substituted at 

the 5.position by a methoxy linked amide group and which carry an aryl or heteroaryl 
containing substituent at the para-position on the aniline ring. 

We have now found that surprismgly certain 4.aniIinoHjuinazoline derivatives 
substituted at the 5-position with a substituent containing a methoxy linked am^^ 
15 possess potent anti-tumour activity. Witirout wishing to hnplytiiatflie quinazoline d«ivatives 
disclosedmthe present mventionpossesspharmacological activity onlyby virtue of an eff^^ 
on a smgle biological process, it is beheved that the quinazoline derivatives pro^^^ 

anti-tumoureffectbywayofinMbitionofoneormoreoftiieerbBWyofreceptortyros^^ 
kmases that are involved in flie signal transduction steps which lead to tixe proliferation of 
20 tumour cells, particular, it is believed flrattiiequmazoKne derivatives of the present 
mvention provide an anti-timiour efiFect by way of inhibition of EGFR and/or erbB2 receptor 
tyrosine kinases. 

GeneraUy the quinazoline derivatives of tiie present invention possess pot«it 
rnhzbitory activity against tiie erbB receptor tjoosine kinase famfly. for example by inhibition 

ofEGFR and/or erbB2 and/or erbB4 receptor tj^sine kinases, whilst possessing less potent 
mhxbrtory activity against other kinases. Furtix^more. generally tire quinazoline derivatives 

ofti:epresentinventionpossesssubstantiaUybetterpotencyagainsttheerbB2overtiratoftixe 
EGFR tyrosine kinase, tiius potentially providing effective tieatment for eri,B2 driven 

tumour.. Accordingly.itmaybepossibletoadministeraquinazolinederivativea^^ 
30 «^«P^entinventionatadosetiiatiss«ffici«rttoinhibiterbB2tyrosme]dn^ 

no significant effectuponEGFR (or other) tyrosine kinases. The selective inMbition provided 
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by the quinazoline derivatives according to the present invention may provide treatments for 
conditions mediated by erbB2 tyrosine kinase, whilst reducing undesirable side effects that 
may be associated with the inhibition of other tyrosine kinases. Generally the quinazoline 
derivatives according to the invention also exhibit favourable DMPK properties, for example 
5 high bioavailabiUty, and favourable physical properties stich as solubiUty. 'Furthermoie, many, 
of the quinazoline derivatives according to the present invmtion are inactive or only weakly 
active in a hERG assay and/or in the P450 cytochrome inhibition assay. 

References to erbB receptors, particularly erbB2, used herein are intended to include 
both wild-^e and mutated receptors unless specificaUy stated otherwise. The term 
10 "mutation" includes, but is not limited to, gene amplification, nucleotide in-fi-ame deletions or 
substitutions in one or more of the exons that encode receptors such as erbB2. 

According to a first aspect of the invention there is provided a quinazoline derivative 
of the formula I: 




15 



wherein: 



misO, lor2; 

each R\ which may be the same or different, is selected ftom hydroxy, (l-6C)alkoxy, 
(3-7C)cycloalkyl-oxyand (3-7C)cycloalkyl-(l-6C)alkoxy, 
20. and wherein any CH2 or CH3 group within an R' substituent optionally bears on each 

said CH2 or CH3 group one or more substituents independently selected fiom halogeno, 
(l-6C)alkyI, hydroxy and (l-6C)alkoxyj 

is hydrogen or (l-4C)alkyl; 
n is 0, 1,2, 3 or 4; 
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each R^ which may be the same or different, is selected from halogeno, cyano, (1- 
4C)alkyl, trifluoromelhyl, (MQalkoxy. (2-4C)alkenyI and (2-4C)aUcynyl; 

X' is selected from O, S, SO, SO2, N(R'^), CH(0R'^), C0N(R'^), N(R")C0 - 
S02N(R"). N(R'3)S02, OC(R}\ C(R%0, SC^%, C(R%S, CO. C(R' V(R'^' and 

5 N(R'^)C(R%whereineachR",whichniaybethesameordififerent,ishydiogenor 
(l-6C)jakyl; 

is aiyl orhetCToaiyl, 

and wherein Q' optionally bears one or more substituents, which may be the same or 
different, selected from halogeno, cyano, nitro. hydroxy, amino, carboxy, carbamojd, 
10 sulfamoyl, formyVmeicapto. (l-6C)alkyl. (2:8C)alkenyl, (2-8e)alkynyl, (l-6C)alkoxy, 

(2-6C)alkenyloxy. (2-6C)alkynyloxy, (l-6C)aIkylthio, (l-6C)alkylsuIfin^ 
(l-6C)alkylsulfonyl, (1.6C)alkylamino. di-[(l-6G)alkyl]^^^ 

N<l-6C)alkylcaibamoyl,N,N-di-[(l-6C)alkyl]carbamoyU2-6Q^^ 
(3-6C)alkytioyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 

15 N-(l-6QaJkyl-(2-6C)alkanoyIamino,(3-6Qalkenoylamino,N<^ 

6CDalkenoylamino,(3.6C)alkynoylamino.H-(l-6QalkyH3-6Qallq^ ' 
N-(l-6C)alkylsulfamoyl,N,N-di.[(1.6Qalkyi]sul^ 

H-(l-6Qal]cyl-(l-6QaIkyisulfonylamino, and a group of the formula: 

20 whermiX^ is a direct bond or is selected from O, CO and N(R'), wherein is 

hydrogen or (l-6C)alkyI, and R« is selected from halogeno-(l-6C)alkyl, hydroxy-(l^C)alkyl, 
carboxy-(l-6C)alkyl, (l-6C)aIkoxy-(l-6C)alkyl, cyano-(1.6C)alkyl, amino-(1.6C)a]kyl, IJ. ' 
(l-6C)aJkylamino<l-6Qalkyl,H.N-di-[(l-6C)alkyljamino-(1.6C)^^ 
(2-6C)a]kanoylamino-(l-6C)alkyl, N-(l-6C)alkyl.(2-6C)aIkanoylamin^(1.6C)alkyl, 
25 (l-6C)aIkoxycarbonylamino-(l-6C)alkyl,carbamoyl-(l-6C)alky], 

N-(l-6C)alkylcarbamoyl-(l-6C)alkyl, iiS-4i-[(l-6C)alkyl]carbamoyl-(1.6C)alkyl, (1- 
6Qalkylthio-(l-6C)alkyl, (l-6C)alkylsulfinyl-(l-6C)alkyl. (l-6C)alkylsulfonyl-(l-6C)alkyl 
sulfamoyHl-6C)alkyl, li-(l-6C)alkylsul£amoyl-(l^C)alkyl. ENKU.(l-6C)alkylsulfemoyl- 
(l-6C)alkyl. (2-6Qalkanoyl-(l-6C)alkyl. (2-6C)alkanoyIoxy-(l-6C)alkyl and 
30 (l-6C)aIkoxycarbonyl-(l-6C)alkyl, 
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and wherein any CH2 or CH3 group within -X'-Q' optionally bears on each said CH2 
or CH3 group one or more substituents independently selected from hdogeno, (InfiQalkyl, 
hydroxy, cyano, amino, (l-4C)alkoxy,(l-4C)aIkyiamino and di-[(l-4C)a^^ 

R* and which may be the same or different, are selected fiom hydrogen and (1- 
5 6C)aIkyl,or 

R** and together with the carbon atom to which they are attached form a (3- 
7C)cycloalkyl ring, 

and wherein any CHj or CH3 group within any of R'* and R^ optionaUy bears on each 
said CH2 or CH3 group one or more substituents independentty selected &om halogeno, 
10 hydroxy, cyano, (l-6C)alkoxy, amino, (2-6C)alkanoyl, (l-6C)alkylamino and di-[(l- 
6C)alkylamino]; 

R* and R', which may be the same or different, are selected fiom hydrogen, (1- 
eQalkyl. (2.6C)alkenyl. (2.6C)alkyQyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-(l-6C)alkyI, (3- 

7Qcycloa]k^yl,(3.7C)cycloalkenyl<l^Qa]kyl.heterocyclylandheterocyclyl-^ 
15 or 

R andR together with the nitrogen atom to which they are attached form a saturated 
4, 5, 6 or 7 membered heterocycKc ring which optionally contains one or more additional 
heteroatoms independently selected from oxygen, S, SO, SO2 and NR'", wherein R'° is 
selected from hydrogen, (l-6C)alkyl. (2-6C)alkenyI, (2-6C)aIkynyl. (l-6C)alkylsulfonyl, 
20 (l-6C)aIkylcaibonylaiid(l-6C)aIkoxycarbonyl; 

and wherein any heterocyclyl group within anR* or an R' substituent or any 
heterocycKc ring fonned^by R^ R' and the nitrogen atom to which they are attached 
optionally bears one or more substituents, which may be the same or different, selected fiom 
Mogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, fonnyl, mercapto, (l-6C)aI]^^ 
25 (2-6C)alkenyl, (2-6C)alkynyl, hydroxy-(l^C)alkyl, (l-6C)alkoxy, (l-6C)aIkylthio, 
.(l-6C)aIkylsulfinyl, (l-6C)alkyisulfi)nyl, (l-6C)alkylamino, di.[(l-6C)alkyl]amino, 
(2-6C)alkanoyl, (2-6C)aIkanoyloxy and &om a group of the fommla: 

-X^-R" 

wherein X^ is a direct bond or is selected from O, CO, SO2 and N(R'2), wherein R'^ is 
30 hydrogen or (l^alkyl, andR" is selected fiom halogeno-(l-4C)a]kyl, 
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hydroxy-(l-4C)alkyl, (l-4C)alkoxy-(l-4C)aIkyl, cyano-(l-4C)alkyl, amino-(l-4C)aJkyl, 
N-(l-4C)alkylamino-(l-4C)alkyl and N,N-di-[(l-4C)alkyl]amino-(l-4C)alkyl, 

and wherran any heterocyclyl groiq) wiliiin an or an substitueat or any 
heterocyclic ring fonned by R*, R' and the nitrogen atom to -wiiich ttiey are attached 
5 optionally bears 1 or 2 oxo or thioxo substituents; 

and wherem any CHz or CH3 groiqi within an R*^ or an R' substituent, other than a CHa 
group within a heterocyclyl group or heterocycKc ring, optionaUy bears on each said CH2 or 
CH3 group one or more substitumts independently selected from halogeoo, (1 -6C)alkyl, 
hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, (2-6C)alkenyI, (2-6C)alkynyl, 

10 (l-6C)alkoxy, (l-6C)allsylthio, (l-6C)alkylsulfinyl, (l-6C)alkyIsulfonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, N-(l-6C)aIkylcarbamoyl, N,N-di-[(l^C)alkyl]caibamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N<l-6C)alkyI-(2-6C)a]kanoylamino,N<l-6C)aDQrlsulfamoyl, 
N,N-di-[(l-6C)aIkyl]sulfamoyl, (l-6C)alkyIsulfonylamino andJ3-(l-6C)alkyl-(l- 

15 6C)alkylsulfonylaniiho; 

or a phamiaceutically acceptable salt thereof 

According to a secon<i aspect of the invention fliere is provided a quinazoUne 
derivative of the formula I M^erein: 

m is 0, 1 or 2; 

20 each R\ which may be the same or dififerent, is selected from hydroxy, (l-6C)alkoxy, 

(3-7C)cycloalkyl-oxy and (3-7C)cycloalkyl-(l-6C)alkoxy, 

and wherein any CH2 or CH.3 group within an R' substituenf optionally bears on each 
said CH2 or CH3 group one or more substituents independently selected from halogeno, 
(l-6C)alkyl, hydroxy and (l-6C)alkoxy; 

25 is hydrogen or (l-4C)aIkyl; 

n is 0, 1,2, 3 or 4; 

each R^ which may be the same or different, is selected from halogeno, (MQalkyl, 
trifluoromethyl, (MQalkoxy, (2-4C)alkenyl and (2.4C)alkynyl; 
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X' is selected from O, S. SO, SO2, N(R'^), CH(OR"), CON(R'^), N(R")C0, 
SOzNCR"), N(R'^)S02, 0C(R")2. C(R")20, SC(R%, C(R")2S. CO, C(R'^N(R») and 
N(R")C(R\')2, wherein each R", which may be the same or different, is hydrogen or 
(l-6C)alkyl; 

5 Q^isarylorheteroaryl, 

and wherein optionally bears one or more substituents, which may be the same or 
different, selected from halogeno, cyano, nitro, hydroxy, amino, caiboxy, carbamoyl, 
sulfamoyl, formyl, mercapto, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)aIkynyl, (l-6Qa]koxy, 
(2-6C)alkenyloxy, (2-6Qalkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulfinyl, 

10 (l-6C)a]kylsulfonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)aIkylcarbamoyl, >LN-di-[(l-6C)alkyl]carbamoyl, (2-6C)aIkanoyl, (3-6C)alkenoyl, 
(3-6C)alkynoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
H-(l-6C)a]kyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(l-6C)a]kyl-(3- 
6C)alkenoylamino,(3-6C)alkynoylamino,N-(l-6C)al]qrl.(3.6C)alkjTioylai^ 

15 N-(l-6Qalkylsulfamoyl, N,N-di-[(l-6C)alkyl]sulfemoyl, (l-6C)alkylsulfonylamino, 
il-(l-6C)alliyl-(l-6C)aIk5dsulfonylamino, and a gmap of flie formula: 

wherein is a direct bond or is selected from O, CO and N(R'), wherein R' is 
hydrogen or (l-6C)alkyl, and R' is selected from halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, 

20 carboxy-(l-6C)a]kyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, N- 
(l-6C)alkylamino<l-6C)alkyl,EN-di-[(l-6C)alkyl]amino-(l-6C)alkyl, 
(2-6C)aIkanoylamino-(l-6C)alkyl, N-(l-6QaIkyl-(2-6C)alkanoylamm6-(l-6C)alkyl, 
(1 -6C)alkoxycarbonylamino-(l-6C)alkyl, carbamoyl-(l -6C)alkyl, 
N-(l-6C)alkylcarbamoyl-(l-6C)alkyl, N,N-di-[(l-6C)alkyl]carbamoyl-(I-6C)alkyl, (1- 

25 6C)aJkylthio-(l-6C)alkyl, (l-6C)alkylsumnyl-(l-6C)a]kyl, (l-6C)a]kyisulfonyl-(lr6C)alkyl, 
sulfemoyl-(l-6C)alkyl, N-(l-6C)aIkylsulfemoyl-(l-6C)a]kyl, ii,N- di-(l-6C)alkylsulfemoyl- 
(l-6Qalkyl, (2-6C)a]kanoyl-(l-6C)aIkyl, (2-6C)allranoyloxy-(l-6C)aIkyl and 
(l-6C)allcoxycarbonyl-(l-6C)alkyl, 

and herein any CHj or CH3 groxq» within -X*-Q' optionally bears on each said CH2 
30 or CH3 group one or more substituents independently selected from halogeno, (l-6C)alkyl, 
hydroxy, cyano, amino, (l-4C)alkoxy, (l-4C)alkylanmio and di-[(l-4C)alkylamino]; 
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K* and which may be the same or different, are selected from hydrogen and (1- 
6C)alkyl, or 

and together with the carbon atom to which they are attached fonn a (3- 
7C)cycloalkyi ring, 

5 and vi^erein any OHa or CH3gx)vip within any ofR'^.andR^ optionally bears on each 

said CH2 or CH3 group one or more substituents independently selected from halogeno, 
hydroxy, cyano, (l-6C)a]koxy, amino, (2-6C)alkanoyl, (l-6C)alkylamino and di-[(l- 
6C)a]liylaniino]; 

R* and R' which may be the same or different, are selected fioin hydrogen, (1- 
10 6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-(l-6C)alkyl, (3- 
7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)aIkyl,heterocyclyl andheterocyclyl-(l-6C)alkyl, 
or 

R* and R^ together with flie nitrogen atom to which they are attached form a saturated 
5 or 6 meinbCTed heterocyclic riiig which optionally contains one or more additional 
15 heterbatoms independently selected from dxygen and N(R^°), wherein R*® is selected from 
hydrogai, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)a]kylsulfonyl or 
(l-6C)alkylcaibonyl, 

and wherein any heterocyclyl group within an R* or an R' substituent or any 
heterocyclic ring formed by R^ R^ and the nitrogen atom to which they are attached 

20 optionally bears one or more substituents, which may be the same or different, selected from - 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, foimyl, meic^to, (l-6C)allqrl, 
(2.6C)alkenyl, (2-6C)aJkynyl, hydroxy-(l-6C)aIkyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6C)aIkylsulfinyl, (l-6C)alkylsulfonyl, (l-6Qalkylamino, di-[(l-6C)alkyl]amino, 
(2-6C)aIkanoyl, (2-6C)alkanoyloxy and from a gmvtp of the fonnuk: 

25 _X3-R" 

wherein is a direct bond or is selected from O, CO, SO2 and N(R'^), wherein R'^ is 
hydrogen or (1 -4C)alkyl, and r" is selected from halogeno-(l-4C)alkyl, 
hydroxy-(I-4C)alkyl, (l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, amino-(l^C)alkyl, 
H-(l-4C)alkylamino-(l-4C)alkyl and N^-di-[(l-4C)alkyl]amino-(l-4C)alkyl, 
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and wherein any heterocyclyl group within an or an substituent or any 
heterocyclic ring formed by R^ R^ and the nitrogen atom to which they are attached 
optionally bears 1 or 2 oxo or thioxo substituents; 

and wherein any CHa or CHi group within an R^ or an R^ substituent, other than a CH2 
5 group within a heterocyclyl group or a heterocyclic ring, optionally bears on each said CH2 or 
CH3 group one or more substituents independently selected from halogeno, (l-6C)alkyl, 
hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, 
(l-6C)alkoxy, (l-6G)alkylthio, (l-6C)alkylsulfmyl, (l-6C)alkylsulfonyl, (1.6C)alkylamino, 
di-[(l-6C)alkyl]amino, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
10 (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, N-(l-6C)alkylsulfamoyl, 
N,N-di-[(l-6C)alkyl]sulfamoyl, (l-6C)a]kylsulfonylamino and N-(l-6C)alkyHl- 
6C)alkylsulfonylamino; . 

or a phaimaceutically acceptable salt thereof. 

1 S According to a third aspect of the invention there is provided a quinazoline derivative 

of the formula I wherein: 

m is 0, 1 or 2; 

each R^, which may be the same or different, is selected from hydroxy, (l-6C)alkoxy, 
(3-7C)cycloalkyl-oxy and (3-7C)cycloalkyl-(l-6C)alkpxy, 

20 and wherein any CH2 or CH3 group within an R^ substituent optionally bears on each 

said CH2 or CH3 group one or more substituentis independently selected fix)m halogeno, 
(l-6C)alkyl, hydroxy and (l-6C)alkox3^ 

is hydrogen or (l-4C)alkyl; 

nisO, 1,2,3 or 4; 

25 each R', which may be the same or different, is selected from halogeno, cyano, (1- 

4C)alkyl, trifluoromethyl, (l-4C)alkoxy, (2-4C)alkenyl and (2-4C)alkynyl; 

is selected from S, SO, SO2, N(R^^), CH(0R"), C0N(R}\ N(R^^)C0, SOaNCR^^), 
N(R*^)S02, OC(R%, C(R}%0, SC(R}%, C(R%S, CO, C(R^^)2N(R^^) andN(R^^)G(R^^)2, 
wherein each R^^, which may be the same or different, is hydrogen or (l-6C)alkyl; 
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Q* is aryl orheterbaryl, 

and wherein optionally bears one or more substituents, which may be the same or 
difGerent, selected fiom halogeno, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 
sulfamoyl, formyl, mercapto, (l-6C)aIkyl,.(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)aIkoxy, 
5 (2-6QaIkenyloxy, (2-6Qalkynyloxy, (l-6Qal^^ 

(l-6C)alkylsulfonyl, (l-6C)allq4amino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
N-(i-6C)alkylcaibamoyl,N,N-di-[(l-6C)alkyl]carb (2-6C)alkanoyl, (3-6C)alkenoyl, 
(3-6C)alkyQoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N«(l-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(l-6C)alkyl-(3- 
10 6C)alkenoylamino, (3-6C)alkynoylamino, N-(l-6C)all<yl-(3-6C)alkynoylamino, 
N-(l-6C)alkylsxilfamoyl^ N,N-di-[(l-6C)alkyl]sulfamoyl, (l-6C)alkylsulfonylamino, 
N-(l-6C)alkyl-(l-6C)alkylsidfonylaimno, and a group of the formula: 

wherein is a direct bond or is selected from O, CO and N(R^, wherein is 
15 hydrogen or (l-6C)alkyl, and R^ is selected from halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, 
carboxy-<l-6C)aDq^l, (l-6C)alkoxy-(l-6C)alkyl cyano-(l"6Qal]cyl, amino-(l-6C)aIkyl, N- 
(l-6C)alkylamino-(l-6C)alkyl, 13,N-di-[(l-6Qalkyl]amino-(l-6C)alkyl, 
(2-6C)alkanoylatnino-(l-6C)alkyl, N<l-6C)alkyl-(2-6Qalkanbylammo-(l-6C)all^ 
(1 -6C)alkoxycarbonylafnino-(l -6C)alkyl, carbamoyl-( 1 -6C)alkyl, 
20 N-(l-6C)alkylcarbamoyl-(l-6C)alkyl, N,N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl, (1- 
6C)alkylthio-(l-6C)alkyl, (1.6C)alkylsumnyl-(l-6C)alkyl, (l-6C)alkylsulfonyl-(l-6C)alkyl, 
sulfamoyl-(l-6C)alkyl, N-(l-6C)alkylsulfamoyl-(l-6C)alkyl, N,N-di-(l-6e)alkylsulfamoyl- 
(l-6C)alkyl, (2-6C)alkanoyHl-6C)alkyl, (2-6C)alkanoyloxy-(l-6C)alkyl and 
(l-6C)alkoxycarbonyl-(l-6C)alkyl, 

25 and wherein any CH2 or CH3 gjmsp within -X^-Q^ optionally bears on each said CH2 

or CH3 group one or more substituents independently selected from halogeno, {l-6C)alkyl, 
hydroxy, cyano, amino, (MQalkoxy, (MQalkylamino and di-[(l-4C)alkylamino]; 

and which may be the same or different, are selected from hydrogen and (1 - 
6C)alkyl, or 
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R"* and R^ together with the carbon atom to which they are attached form a (3- 
7C)cycloalkyl ring, 

and wherein any CHi or CH3 group within any of R'' and R^ optioniUy bears on each 
said CHi or CH3 groiq) one or more substituents independaitly selected from halogeno, 
5 hydroxy, cyano, (l-6C)alkoxy, amino, (2-6Qalkanoyl, (l-6C)aIkylamino and di-[(l- 
6C)a]kylainino]: 

R' and R' which may be flie same or different, are selected from hydrogen, (1- 
6C)alkyl, (2-6C)aIkenyl, (2-6C)alkynyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-(l-6C)aIkyl, (3- 
7C)cycl6alkenyl, (3-7C)cycloaIkenyl-(l-6C)alkyl, heterocyclyl and heterocyclyl-(i.6C)alkyl, 
10 or 

R* and R' together witii the nitrogen atom to which they are attached form a saturated 
4, 5, 6 or 7 membered heterocyclic ring which optionally contains one or more additional 
heteroatoms independently selected from oxygen, S, SO, SO2 and NR'°, wherein R*° is 
selected from hydrogen, (l-6C)alkyl, (2-6C)alkenyl. (2-6G)alkynyl, (l-dC)alkylsulfonyl, 
15 (l-eQaliylcarbonyl and (l-6C)alkoxycaibonyl; 

and wherdn any heterocyclyl group williin an R* or an R' substituent or any 
heterocycUc ring fimned by R*, R' and the nitrogen atom to which they are attached 
optionally bears one or more substituents, whicli may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, formyl, mercapto, (l-6C)alkyl, 
20 (2-6C)alkenyl, (2-6C)alkynyl. hydroxy-(l-6C)alkyl, (l-6Qalkoxy, (1 -6C)alkylthio, 
(l-6C)alkylsulfinyl, (l-6C)alkyIsulfonyl, (l-6C)aIkylamino, di-[(l-6C)a]kyl]amino, 
(2-6C)alkauoyl, (2-6C)alkanoyloxy and from a group of the formula: 

-X^-R" 

wherein is a direct bond or is selected from O, CO, SO2 and N(R"), wherein R^^ is 
25 hydrogen or (MQalkyI, and R" is selected from halogeno-(l-4C)alkyi, 

liydroxy-(l-4C)alkyl, (l-4C)alkoxy-(l-4C)aIkyl, cyano-(l-4C)aIkyl, amino-(1.4C)alkyl, 
N-(l-4C)alkyIamino-(l-4C)alkyl and N,N-di-[(l-4C)alkyl]amino-(l-4C)allcyl, 

and wherein any heterocyclyl group within an R^ or an R' substituent or any 
heterocyclic ring formed by R^ R' and the nitrogen atom to which they are attached 
30 optionally bears I or 2 0x0 or thioxo substituents; 
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and wherein any CH2 or CH3 group within an or an R' substituent, other than a CH2 
group within a heterocyclyl group or heterocycUc ring, optionally bears on each said CH2 or 
CH3 group one or more substituents independaitly selected from halogeno, (l-6C)alkyl, 
hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, 
5 (l-6C)alkoxy, (l-6C)alkylthio, (l-6C)a]kylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, N-(l-6C)alkylcarbamoyl, N^-di-[(l-6C)alkyl]carbamoyl, 
(2-6Qal]£anoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l -6Qalkyl-(2-6Qalkanoylamino, N-(l-6C)a]kylsulfemoyl, 
N,N-di-[(l-6C)alkyl]sulfemoyl, (l-6C)alkylsulfonylaimno andN-(l-6C)alkyl-(l- 
10 6C)aIkylsulfonylamino; 

or a phannaceutically acceptable salt thereof. 

According to a fourtii aspect of the invention fliere is provided a quinazoline derivative 
of the formula I wherein: 

mis 0,1 or 2; 

15 each R\ which may be the same or different, is selected from hydroxy, (l-6C)a]koxy, 

(3-7C)cycloalkyl-oxyand (3-7C)cycloa]kyl-(l-6Qa]koxy, 

and wherein any CH2 or CH3 group within an substituent optionally bears on each 
said CH2 or CH3 group one or more substituents independently selected from halogeno, 
(l-6C)al]^l, hydroxy and (l-6C)alkoxy; 

20 is hydrogen or (MQalkyl; 

nisO, 1,2, 3 or 4; 

each which may be the same or different, is selected from halogeno, cyano, (1- 
4Qalkyl, trifluoromethyl. (l-4C)alkoxy, (2-4C)aIkenyl and (2-4C)alkynyl; 
' X*isO; 
25 isaiylorhetaoaiyl, 

and wherein Q' optionally bears one or more substituents, which may be the same or 
different, selected from halogeno, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 
sulfamoyl, formyl, mercapto, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, 
(2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulfinyl, 
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(l-6C)alkylsulfon)d, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcaibamoyI, N,H-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (3-6C)alkenoyI, 
(3-6C)alkynoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l .6C)alkyl-(2-6QaIkanoylammo, (3-6C)alkenoylammo, N-(l-6C)alkyl-(3- 
5 6C)alkenoyIamino, (3-6C)alkynoylainino,N-(l-6C)alkyl-(3-6C)alkynoylaiiiino, 
N-(l-6C)alkylsulfamoyl, N,N-di-[(l-6C)alkyl]sulfamoyl, (l-6C)alkyIsulfonyiamino, 
N-(l-6C)al]<yl-(l-6C)a%lsulfonylaii!iino, aad a groxip of Ih^ 

wherein is a direct bond or is selected from O, CO and N(R'), wherein r' is 
10 hydrogen or (l-6C)alkyl, and R* is selected from haIogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl. 
carboxy-(l-6C)alkyl, (l-6C)aIkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, N- 
(l-6C)alkylamino-(l-6C)aIkyl, N,N-di-[(l-6C)alkyl]aniino-(l-6C)alkyl, 
(2-^C)alkanoylamino-(l-6Qal]£yi;N<l-6C)alkyK2-6C)alkanoylamino-(l^^^ 
(l-6C)alkoxycarbonylamino-(l-6C)allcjrl, carbamoyl-(l-6C)a]kyI, 

15 N-(l-6C)alkylcarbamoyl-(l-6C)a]kyl,N,N-di-[(l-6C)alkyl]carbamoyl-(l-6C)a^^ 

6C)alkylthio-(l-6C)alkyl, (l-6C)alkylsulfinyI-(l-6C)alkyl, (l-6C)alkylsulfonyl-(l-6C)alkyl, 
sulfamoyl-(l-6C)alkyl, N-(l-6C)alkylsulfamoyl-(l-6C)alkyl, N,N-di-(l-6Qalkylsulfamoyl- 
(l-6C)alkyl, (2-6C)a]kanoyl-(l-6C)a]kyl, (2-6C)alkanoyloxy-(l-6Qalkyl and 
(i-6C)alkoxycaibonyl-(l-6C)alkyl, 

20 and wherein any CH2 or CH3gix)iq) within -X'-Q'optionaUy bears on each sddO^^ 

or CH3. group one or more substituents indqjoidently selected from halogeno, (l-6C)alkyl, 
hydroxy, cyano, amino, (l-4C)alkoxy, (l-4Qalkylamino and di-[(l-4C)a]kylamino]; 

and R^, which maybe the same or different, are selected from hydrogen and (1- 
6C)alkyl,or 

25 R'* and R^ togellier wifli the caibon atom to which they are attached form a (3- 

7C)cycloalkylring, 

and wherein any CH2 or CH3 group within any of R* and R^ optionaUy bears on each 
said CH2 or CH3 groi^) one or more substituents independently selected from halogeno, 
hydroxy, cyano, (l-6C)alkoxy, amino, (2-6C)alkanoyl, (l-6C)a]kylamino and di-[(l- 
30 6C)alkylamino]; 
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R* and R', which may be the same or differ«it, are selected fi-om hydrogen, (1- 
6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-(l-6C)alkyl, (3- 
7C)cycloaIkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heterocyclyl and heterocyclyl-(l-6C)alkyl, 
or ; 

5 R* and R' together with flie oitrogen atom to which they are attached form a saturated 

4, 5, 6 or 7 membered heterocyclic ring which optionally contains, one or more additional 
heterpatoms independaitly selected fiom oxygen, S, SO, SO2 and NR'°, wherein R'° is 
selected fix)m hydrogsao, (l-6C)alkjd, (2-6G)alkenyl, (2-6C)alkynyI, (l-6C)aI]qrlsulfonyl, 
(l-6C)alkylcaibonyI and (l-6C)a]koxycaib6nyl; 

10 and wherein any heterocyclyl group within an R* or an R' substituent or any 

heterocyclic ring formed by R* R' and the nitrogen atom to which they are attached 
optionally bears one or more substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, fonhyl, mercapto, (l-6C)alkyl, 
(2-6C)alkenyl, (2-6C)aIkynyl, hydroxy-(l-6C)a]kyl, (l-6C)alkoxy, (l-6C)a]lcylthio, 

15 (l-6C)alkylsulfinyl, (l-6C)aIkylsulfonyl. (l-6C)alkylaminb, di-[(l-6C)aJkyl]amino, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy and fiom a graap of the formula: 

-X'-R" 

wherein is a direct bond or is selected from O, CO, SO2 and N^R^^), wherein R*^ is 
hydrogen or (l-4C)alkyl, and R" is selected fioni halogeno-(l-4C)alkyl, 
20 hydroxy-(l-4C)a]kyl, (l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, amino-(l-4C)alkyl, 
H-(l-4C)alkylamino-(l-4C)alkyl and N,N-di-[(l-4C)alkyl]amino-(l-4C)alkyl, 

and wherein any heterocyclyl group within an R^ or an R' substituent or any 
heterocycUc ring formed by R^ R' and the nitrogen atom to which they are attached 
optionally bears 1 or 2 pxo or tiiioxo substituents; 

25 and wherein any CH2 or CH3 groiqi within an R* or an R' substituait, otho* than a CH2 

group within a heterocyclyl groiq) or heterocyclic ring, optionally bears on each said CH2 or 
CH3 group one or more substituents indepaidently selected fiom halogeno, (l-6C)a]kyl, 
hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, (2-6C)aIkenyl, (2-6C)alkynyl, 
(l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylsulfinyI, (l-6C)alkylsulfonyl, (l-6C)alkylamino, 

30 di-[(l-6C)aIkyl]amino, M-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
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(2-6C)alkanoyl, (2-6C)alkanoyloxy^ (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylammo, N-(l-6C)alkylsulfamoyl, 
M,N-di-[(l-6C)alkyl]sulfamoyl, (l-6C)alkylsulfonylaiimio anciN-(l-6C)alkyHl- 
6C)aIkylsulfonylaimno; 

5 or a phannaceutically acceptable salt thereof. 

In this specification the gmeric term "alkyl" includes both straight-cham and 
branched-chain alkyl groups such as propyl, isopropyl and tot-butyl However references to 
individual alkyl groups such as **propyl" are specific for the straight-chain version only and 
references to individual branched-chain alkyl groups such as "isopropyl" are specific for the 
10 branched-chain version only. An analogous convention applies to other generic terms, for 
example (l-6C)alkoxy includes methoxy, ethoxy and isopropoxy, (l-6G)alkylamino includes 
methylamino, ethylamino and isopropylamino and di-[(l-6C)alkyl]aniino includes 
dimethylamino, diethylamino and N-isopropyl-N-methylamino. 

It is to be understood that, insofar as certain of the quinazoline derivatives 
15 formula I defined above may exist in c^tically active or racemic forms by virtue of one or 
more asymmetric carbon atoms, the invention includes in its definition any such optically 
active or racemic form which possesses the above-mentioned activity. In particular, flie 
quinazoline derivatives of the formula I have a chiral centre on the carbon atom to which the 
groups R"* and are attached. The present invention encompasses all such stereoisomers 
20 having activity as herein defined, for example the (2R) and (2S) isomers particularly tiie (2R) 
isomers). It is further to be understood that in llie names of chiral compounds (RJS) denotes 
any scalemic or racemic mixture while (R) and (5) denote the enantiomers. In the absence of 
(RJS), (R) or (jS) in the name it is to be understood that the name refers to any scalemic or 
racemic mixture, wherein a scalemic mixture contains R and enantiomers in any relative 
25 proportions and a racemic mixture contains R and S enantiomers in the ratio 50:50. The 
synthesis of optically active forms may be carried out by standard techniques of organic 
chemistry well known in the art, for example by synthesis from optically active starting 
materials or by resolution of a racemic form. Similarly, the above-mentioned activity may be 
evaluated using the standard laboratory techniques referred to hereinafter. 

30 Suitable values for tiie generic radicals referred to above include those set out below. 
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A suitable value for any one of the substituents herein (for example Q^) when it is aryl 
is, for example, phenyl or naphthyl, preferably phenyl. 

A suitable value for any one of.the substituents herein (for example, R\ R\ R' or K* 
and togettier with the carbon atom to which they are attached) when it is (3-7C)cycloal]qrl 
5 is, for example, cyclopropyl, cyclobutyl, cyclopentj^, cyclohexjd, cycloheptyl or 
bicyclo[2.2.1]heptyl. A suitable value for any one of the substituents herran, when it is 
(3-7C)cycloalkeQyl is, for example, cyclobutenyl, cyclopentenyl, cyclohexenyl or 
cycloheptenyl. 

A suitable value for any one of the substituents herein (for example Q') when it is 
10 heteroaryl is, for example, an aromatic 5 or 6 membered monocyclic ring or an aromatic 9 or 
1 0 membered bicyclic ring with up to five ring heteroatoms selected from oxygen, nitrogen 
and sulfur, for example fiiryl, pyrrolyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, 
thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, pyridinyl, pyridazinyl, 
pyrimidinyl, pyrazinyl, 1,3,5-tnazinyl, 1,3-benzodioxolyl, benzofiuanyl, indol^^^ 
15 benzothienyl,benzoxazolyl,ben2dmidazolyl,benzotMazolyl, indazolyl,baizofiu:a^ 
quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, cinnplinyl or naphthyridmyi. 

Particular heteroaryl groups inchide, for example pyridinyl, pyridazinyl, pyiimidinyi, 
pyrazinyl, thiazolyl, isothiazolyl, oxazolyl, imidazolyl, pyrazolyl and isoxazolyl. Further 
particular heteroaryl groups include, for example, pyridinyl, pyridazinyl, pyrimidinyl, 
20 pyrazinyl, thiazolyl and pyrazolyl. 

A suitable value for any one of the substituents herein (for example R^ R' or ttie 
heterocycUc ring formed by R^ and R' together with the nitrogen atom to which they are 
attached) when it is a heterocyclyl group or a heterocyclylic ring is, for example, a 
non-aromatic saturated (i.e. ring systems with the maximum degree of saturation) or partially 

25 saturated (i.e. ring systems retaining some, but not the full, degree of unsaturation) 3, 4. "5, 6, 
7, 8, 9 or 10 membered monocyclic or bicyclic ring with up to five heteroatoms selected from 
oxygen, nitrogen and sulfiu:, which, unless specified otherwise, may be carbon or nitrogen 
Unked. Examples of such groiq)s or rings include, for example, oxiianyl, oxetanyl, azetidinyl, 
dihydrofittanyl, tetrahydrofiKanyl, 1,3-dioxolanyl, tetrahydropyranyl, .1,4-dioxanyl, oxepanyl, 

30 pynolinyl, pyiroKdinyl, moipholinyl, tetrahydro-l,4-thiazinyl, piperidinyl, homopiperidinyl, 
piperazinyl, homopiperazinyl, dihydropyridinyl, tetrahydropyridinyl, dihydropyrimidinyl. 
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tetrahyckopyriixiidinyl, tetrahydrothienyl, tetrahydrothiopyranyl, decahydroisoquinolmyl or 
decahydroquinolinyl, particularly azetidinyl, tetrahydrofliranyl, tetrahydropyranyl, 
pyrrolidinyl, moipholinyl, 1,4-oxazepanyl, tetrahydro-l,4-thiazinyl, piperidinyl or 
piperazinyl, more particularly azetidin-l-yl, tetraliydrofuran-3-yl, tetraliydropyran-4-yl, 
5 tetrahydrothiopyran-4-yl, pyrrolidin-l-yl, pyrrolidin-2-yl, pyrrolidin-3-yI, morpholin-4-yl, 
morpholin-2-yl, piperidin-l-yl, piperidin-4-yl, piperidin-3-yI, piperidin-2-yl or piperazin-l-yl 
A nitrogen or sulfur atom within, a heterocyclyl group may be oxidized to give the 
corresponding N or S oxide. A suitable value for such a groiq) which bears 1 or 2 oxo or 
thioxo substituehts is, for example, l,l-dioxotetrahydro-l,4-thiazinyl, 1- 
10 oxotetrahydro-l,4-thiazinyl, 1,1-dioxofetrahydrothienyl, 1-oxotetrahydrothienyl, 
1,1-dioxotetrahydrothiopyranyl, l-oxotetrahydrothiopyranyl, 2-oxopyrrolidinyl, 
2.thioxopyrrolidinyl, 2-oxoimidazolidinyl, 2-thioxoiibidazolidinyl, 2-oxopiperidinyl, 3- 
oxopiperazinyl, 2,5-dioxopyrrolidinyl, 2,5-dioxoimida2olidinyl or 2,6-dioxopiperidinyl. 

Particular examples of heterocyclyl substituent groups include, for example, 
15 non-aromatic saturated or partially saturated 3, 4, 5, 6 or 7 membered monocyclic 

heterocyclyl rings with 1 ring nitrogen or sulfur heteroatom and optionally 1 or 2 additional 
heteroatoms selected from nitrogen, oxygen and sulfur. Examples of such groups include 
azetidinyl, oxazepanyl, pyrrolinyl, pyrrolidinyl, moipholinyl, tetrahydro-l,4-thiazinylj 
piperidmyl, homopiperidinyl, piperazinyl, homopiperazinyl, dihydropyridinyl, 
20 tetrahydropyridinyl, dihydropyrimidinyl, tetrahydropyrimidinyl, tetrahydrothienyl, 
tetrahydrothiopyranyl or thiomoipholinyl. 

Other particular examples of heterocyclyl substituent groups include, for example a 4, 
5, 6 or 7 membered monocyclic saturated or partially saturated heterocyclyl ring containing 1 
or 2 heteroatoms selected from oxygen, nitrogen and sulfur such as oxetanyl, azetidinyl, 
25 dihydrofiiranyl, tetrahydrofijranyl, 1,3-dioxolanyl, tetrahydropyranyl, 1,4-dioxanyl, oxepanyl, 
pyrrolinyl, pyirolidinyl, moipholinyl, tetrahydro-l,4^fhiazinyl, 
l,l-dioxotetrahydro-l,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl, 
homopiperazinyl, dihydropyridinyl, tetrahydropyridinyl, dihydropyrimidinyl, 
tetrahydropyrimidinyl, tetrahydrothienyl or tetrahydrothiopyranyl. 

30 Further particular examples of heterocyclyl substituent groups include, for example 4, 

5, 6 or 7 membered saturated or partially saturated monocycUc heterocyclyl rings containing 1 
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nitrogen atom and optionally 1 additional heteroatom selected fiom nitrogen and oxygen such 
as azetidinyl, piperazinyl, pyrrolidinyl, piperidinyl or moipholinyl. particularly azetidin-l-yl. 
pyiroHdin-1-yl, pyrroHdin-2-yl, piperazm-l-yl, piperidin-4-yl. piperidin-l-yl or moipholin-4- 

5 Other examples of heterocyclyl substitueat groups include, for example, non-aromatic 

saturated or partiaUy saturated 4. 5, 6 or 7 membered monocyclic heterocyclyl rings 
containing 1 or 2 oxygen atoms such as tetrahydrofuranyl, 1,3-dioxolanyl or 
tetrahydropyranyl 

A suitable value for a substituent herein when it is heterocyclyl-(l-6C)alkyl is, for 
10 example, heterocyclylmediyl, 2-heterocyclylethyl or 3-heterocyclyIpropyI. The invention 
comprises corresponding suitable values for other substituents when, for example, rather than 
a heterocyclyl-(l-6C)alkyl group, an (3-7C)cycloalkyl-(l-6C)alkyl or 
(3-7C)cycloalkenyl-(l-6C)alkyl is present. 

Suitable values for any of the substituents herein, for example the 'R' groups (R' to 
15 R") or for various groups within a or X'grpiq)include:- 



forhalogeno: 
for(l-6C)alkyl: 
for(2-8C)alkenyl: 
for(2-8C)a]kynyl: 

20 for(l-6Qalkoxy; 
for (2-6C)allcenyloxy: 
for(2-6C)alkynyIoxy: 
for(l-6QalkyIthio: 
for(l-6C)alkylsulfinyl: 

25 for(l-6C)alkylsulfonyl: 
for(l-6C)alk3damino: 

for di-[(l-6C)alkyl]amino: 



fluoFO, chloio, bromo and iodo; 

methyl, ethyl, propyl, isopropyl and tot-butyl; 

vinyl, isopropenji alljrt andbut-2-enyl; 

ethynyl, 2-:propynyl and but-2-ynyl; 

methoxy, ethoxy, propoxy, isopropoxy and butoxy; 

vinyloxy and allyloxy; 

efliynyloxy and 2-propynyldxy; 

methyltfaio, ethylthio and propylthio; 

methylsulfinyi and ethylsulfinyl; 

methylsulfon^ and ethylsulfonyl; 

mediylamino, ethyiamino, propylamine, 
isopropylamino and butylamino; 

dimethylamino, diethylamino, N-ethyl- 
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for (l-6C)alkylcaibonyl: 
for (l-6C)alkoxycarbonyl; 



N-methylamino and diisopropylamino; 

methylcarbonyl, ethylcarbonyl, propylcarbonyl and 
tert-butylcarbonyl; 

meflioxycarbonyl, ethoxycarbonyl, propoxycarbonyl 
^ and tet-butoxycarbonyl; 

for (l-6C)alkoxycarbony-(l:.6C)alkyl: methoxycarbonylmethyl, methoxycarbonylethyl, 

methoxycarbonylpropyl, ethoxycarbonyhnetfayl, 
ethoxycarbonylethyl, ethoxycarbonylpropyl, 
propoxycarbonylmethyl, propoxycaibonylethyl, 
propoxycaibonylpropyl, tCTt-butylcarbonylmefliyl, 
tot-butylcarbonylethyl and 
tot-butoxycarboiiylpropyl; 

N-methjdcarbamoyl/ N-ethylcj^ 
N-^propylcarbamoyl; 

N^-dimethylcaibamoyl, N-eflijd- 
N-methylcaibanioyl and N^N-diethylcarbamoyl; 
acetyl, propionyl, butyiyl and isobutyryl; 
acryloyl and but-2-enoly; 
prop-2-ynoyl; 
acetoxy and propionyloxy; 
acetamido and propionamido; 
for N-(l-6C)alkyl-(2-6C)alkanoylamino: N-methylacetamido and N-methylpropionamido; 
forM-(l-6C)alkylsulfemoyl: N-methylsulfamoyl and N^thylsulfemoyl; 

forH,NKfi.[(l-6C)alkyl]sul£amoyl: liN-dimethylsulfamoyU 
25 for(l-6C)aIkylsulfonylamino: methanesulfonylamino and ethanesulfonylammo; 

for NKl-6C)alkyK1.6C)alkylsulfonylammo: N-methylmetbanesulfonylamino and 

N-niethylethanesulfonylamino; 
for (3-^C)aIkenoylammo: acrylamido, methacrylamido and crotonamido; 



10 

for N-(l-6C)alkylcarbanioyl: 

15 for iiN-di-[(l-.6C)alkyl]caibamoyl: 

for(2-6C)aIkanoyl: 
for(3-6C)alkenoyl 
for(3-6C)alkynoyl: 
20 for(2-6C)alkanoyloxy: 
for (2-6C)alkanoylaniino: 
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for N-(l-6C)alkyl-(3-6C)alkenoylamino: N-methylacrylamido and N-methylcrotonamido; 
for (3-6C)alkynoylamino: piopiolamido; 
for N-(l-6C)alkyK3-6C)aIkynoylammo: N-me%^ 

for ainino-(l-6C)alkyl: aminomethyl, 2-aminoethyl, l-aminoethyl and 

S-aminopropyl; 

for N-(1.6C)a%lanimo-(l-6<:0al]^^ methylaminomethyl, ethylaminomethyl, 

1- methylarQinoethyl, 2-methylaminoethyl, 

2- ethylaminoethyl and 3-methylaniinopropyl; 
for JJ^-KH.[(1.6C)alkyl]ammo-(l-6C)aU^^^ dimefhylaminomethyl. diethylaminomethyl, 

l-diniethylaminoe%l, 2-dimethylammoethyl and 

3- dimethylaminopropyl; 
chlbromethyl, 2-chk)roethyl, l-chloioethyl and 
3-chloropropyl; 

hydroxymethyl, 2-hydroxyetliyl, l-hydroxyethyl and 
3-hydroxypropyl; 

methoxymethyl, ethoxymethyl, l-methoxyefhyl, 

2- methoxyethyl, 2-ethoxyethyl and 

3- methoxypropyl; 
caiboxymethyl and 2-caiboxyethyl; 
cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and 
3-cyanopropyl; 

methylthiomethyl, efliylthiomethyl, 

2- methyIthioetiiyI, l-methylflhioetiiyl and 

3- methylthiopropyl; 



for halogeno-(1.6C)alkyl: 
for hydroxy-(l-6C)alkyl: 
for (l-6C)alkoxy-(l^C)alkyl: 



for caii)oxy-(l^C)aIkyI: 
20 forcyano-<l-6C)aIk34: 

for (l-6C)alkylthio-(l-6C)a]kyl: 
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30 



for (l-6C)alkylsulfmyl-(l-6C)alkyl: methylsulfinylmethyl, ethylsulfmylmethyl, 

2- methylsulfinylethyl, 1-methylsulfinylefliyl and 

3- rae&ylsulfinyIpropyl; 

for (l-6C)alkylsulfonyl.(1.6C)alkyl: methylsulfonylmethyl, ethylsulfonylmethyl, 

2- .methylsuIfonylethyl, 1-methylsulfonylethyl and 

3- methylsulfonylpropyl; 

for (2-6C)alkanoylamino^l-6C)alkyl: acetamidomethyl, propionamidomethyl and 

2-acetamidoethyl; 

for N.(1.6C)alkyH2-6G)alkanoylamino^l-6C)alkyl: N-methylacetamidomethyl, 2- 

. (N-methylacetamido)ethyl and 2- 
(N-methylpropionamido)ethyl; 

for (l-6C)alkoxycaibonylamino.(1.6C)alkyl: methoxycaibonylaminomethyl, 

ethoxycarbonylanMnomefliyl, 
tCTt-butoxycaibonylannnomethyl and 
2-mefhoxycarbonylaminoefhyl; 

acetylmethyl and 2-acetylethyl; 

acetoxymethyl, 2-acetoxyethyl and 2- 
propionyloxyethyl; 

carbamoylmethyl, l-carbamoylethyl, 
2-carbanioylefhyl and 3-carbamoylpropyl; 
for N.(1.6C)alkylcarbamoyl.(l-6C)aIkyl: N-methylcarbamoylmethyl, 

N-ethylcarbamoylmethyl, 
N-propylcarbamoylmethyl, 
l-(N-methylcarbamoyl)ethyi, 

1- Gtethylcarbanioyl)ethyl, 

2- (N-methylcarbamoyl)ethyl, 

2- (N-ethylcarbamoyl)ethyl and 

3- (N-methylcaibamoyI)propyl; 

for mj-Kii[(l^C)alkyl]carbamoyHl.6Qa^^ N,N.dimethyicarbamoylmethyl, 

N,N-diethylcarbamoylmethyl, 



for (2-6C)alkanoyl-(l-6C)aIkyl: 
for (2-6C)alkanoyloxy-(1.6C)alkyL 

for caibanioyl-(l-6C)alkyl: 
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2- (N,N-<iimethylcarbamoyl)ethyI, and 

3- (]N^-dimethylcarbamoyI)piopyl; 

forsulfemoyl(l-6C)alkyl: sulfamoylmethyl, l-sulfamoylefliyl,^ 

2-sulfamoylethyl and 3-sul&moylpiopyl; 
5 forN-(l-6C)alkylsulfamoyl(l-6C)alkyl: N-methylsulfamoylmethyl, 

M-ethylsulfamoylmethyl, N-propylsulfamoylmethyl, 

1 - (N-methylsulfamoyl)ethyl, 

2- Q^-methylsulfamoyl)ethyl and 

3- Q:i-methylsulfamoyl)propyl; and 

10 foiU^ di-(l-6C)alkylsulfemoyl(l-6C)alkyl: ii£I-dimetiiylsulfemoylmethyl, 

JiH-<iiethylsulfemo3dmefliyl, N 
methyl^-ethylsulfamoylmethyl, l-( 
Ji>N-dimeihylsiilfanioyl)etIiyl, 

1- (N^-diethylsiilfanioyl)ettiyi, 
15 2-(jai-dimefliylsuljeunoyl)ethyl, 

2- (liN-diethylsulfemoyI)ethyland 

3- (N,N-dimethylsulfamoyl)propyI. 
When in this specification reference is made to a (l-4C)aIkyl group it is to be 

understood that such groups refer to alkyl groups containing up to 4 carbon atoms. A skiUed 
20 person will realise that representative examples of such groups are those listed above under 
(l-6C)alkyl that contain up to 4 caibon atoms, such as methyl, ethyl, propyl, isopropyl, butyl 
andtot-butyL Similarly, reference to a (l-3C)alkyl group refers to alkyl groups containing 
up to 3 caibon atoms such as methyl, ethyl, propyl and isopropyl. A similar convention is 
adopted for the other groups Usted above such as (l-4C)a]koxy, (2-4C)alkenyl, (2-4C)alkynyl 
25 and(2-4C)aIkanoyl. 

When, as defined hereinbefore, in the group of the foimula -X'-Q', x' is, for 
exan^le, a 0C(R")2 linkiiig group, it is the oxygen atom, not flie caibon atom, of the 
0C(R")2 linking groi^ which is attached to the phenyl ring in flie formula I and the carbon 
atom is attached to the Q' group. Similarly when X* is a N(R")C(R")2 linking group, the 
30 nitrogen atom of flie N(R")C(R")2 group is attached to the phenyl ring in the fonnula I and 
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the carbon atom is attached to the group. A similar convention is appUed to other linking 
groups used herein. 

When reference is made herein to a CH2 or CH3 group optionally bearing on each said 
CH2 or CH3 group one or more substituents as defined herein, there are suitably 1 or 2 such 
5 substituents present on each said CH2 group andthere are suitably 1,2 or 3 su^ 
present on each said CH3 group. 

Where reference is made herein to any CH2 or CH3 group optionally bearing on each 
said CH2 or CH3 group a substituent as defined herem, suitable substituents so formed include, 
for example, hydroxy-substituted (l-6C)alkyl groups (such as 2-hydroxyethyl and 2-hydroxy- 
10 1,1-dunethylethyl), (l-6C)alkylsulfonyl-substituted (l-6C)alkyl groups (such as 2- 
(methylsulfonyl)ethyl), (l-6C)alkoxy-substituted (l-6C)alkyl groups (such as 2- 
(methoxy)ethyl) and di-[(l-6C)alkyl]amino-substituted (l-6C)alkyl groups (such as 2- 
(dimethylamino)ethyl). 

Where reference is made herein to, for example, R"^ and together with the carbon 
15 atom to which they are attached forming a (3-7C)cycloalkyl ring herein, the ring so formed is 
a (3-7C)cycloaIkylidene groiq), for example a cyclopropylidene gfoxtp of the foraiula: 




wherein * represent the bonds &om the cyclopropylidene group. 

Where reference is made herein to R^ and R'^ together with the nitrogen atom to which 
20 they are attached forming a saturated 4, 5, 6 or 7 membered heterocyclic ring which 

optionally contains one or more additional heteroatoms independently selected from oxygen, 
S, SO, SO2 or N(R'^ (wherein R^° is as hereinbefore defined), the ring so formed suitably 
contains one or two additional heteroatoms and, more suitably contains one adcUitional 
het^oatom, representative examples of which are listed above. For example, the ring so 
25 formed may be selected from azetidin-Kyl, pyrroUdin-l-yl, pyrazoUdin-l-yl, piperidin-l-yl, 
morpholin-4-yl and piperazin-l-yl (particularly azetidin-l-yl, pyrroUdin-l-yl, piperidin-l-yl, 
morpholin-4-yl and piperazin-l-yl). Any of the heterocyclic rings fonned by R^ and R^ 
together with the nitrogen atom to which they are attached optionally bears one or more 
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substituents, ^vhich may be the same or different, as defined herein and/or optionaUy bears 1 
or 2 oxo or thioxo substituents. 

It is to be understood that the quinazoline group in foimuk I is unsubstituted at the 2- 
position on tfie quinazoline ring. 

5 It is to be undCTStood that certain quinazoline derivatives of the formula I may exist in 

solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be 
understood that the invention encompasses all such solvated fomis which exhibit an inhibitory 
effect on an erbB receptor tyrosine kinase, such as ahti-proliferative activity. 

It is also to be understood that certain quinazohne derivatives of the formula I may 
10 exhibit polymorphism, and that the invaition encompasses all such fbtins which exhibit an 
inhibitory effect on an erbB receptor tyrosine kinase, such as anti-proliferative activity. 

It is also to be understood that the invention relates to all tautomeric forms of the 
quinazohne derivatives of the formula I which exhibit an inhibitory effect on an erbB receptor 
tyrosine kinase, such as anti-pn>lifa:ative activity. 

15 A suitable pharmaceutically acceptable salt of a quinazoline derivative of the fonnula 

I IS, for example, an acid-addition salt of a quinazohne derivative of the formula I, for 
example an acid-addition salt with an inorganic or organic acid. Suitable inorganic acids 
include, for example, hydrochloric, hydrobromic or sulfuric acid. Suitable organic acids 
include, for example, trifluoroacetic, citric, fumaric or maleic acid. Another suitable 
20 pharmaceutically acceptable salt of a quinazoline derivative of the formula I is for example, a 
salt of a quinazohne derivative of the formula I which is sufficiently acidic, for exaiiq)le an 
alkaU or alkaline earth metal salt such as a calcium or magnesium salt, or an ammomum salt, 
or a salt with an organic base such as melhylamine, dunethylamine, trimethylamine, 
piperidm^ morpholine or tris-(2-hydroxyethyl)aniine. 
25 Particidarnovel quinazohne derivatives of the invention mclude, for example, 

quinazohne derivatives of the formula I, or phannaceuticaUy acceptable salts thereof, 
wherein, unless otherwise stated, each of R', R^, R^, r*, r5, r6 x', m and n has any 

of the meanings defined herembefore or in paragraphs (a) to (eeeeee) heremafter 

(a) m is 0 or 1 and R', when present, is located at the 7-position on the quinazohne ring in 
30 the fonnula I; 
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(b) is selected from hydroxy, (l-6C)alk6xy, hydroxy-(l-6C)alkoxy, (l-6C)alkoxy-(l- 
6C)alkoxy, (3-7C)cycloalkyl-oxy and (3-7C)cycloalkyl-(l-6C)aIkoxy, 

and wherein any CH2 or CH3 group within an substitumt optionally bears on each 
said CH2 or CH3 group one or more substituents independently selected from fluoro and 
5 chloro; 

(c) m is 0 or 1 and R^ when present, is located at the 7-position on the quinazoline ring 
and is selected fix)m (l-6C)alkoxy, cyclopropyl-(l^C)alkoxy, cyclobutyl-(l-4C)alkoxy, 
cyclopentyl-(l-4C)alkoxy and cyclohexyl-(1.6C)alkoxy, 

and wherem any OHz or CH3 group within an R* substituent optionally bears on each 
10 said CH2 or CH3 group one or more substituents independently selected from fluoro, chloro, 
hydroxy, methoxy and ethoxjr, 

(d) m is 1 and R^ is located at the 7-position on the qumazoline ring and is (MQalkoxy 
(for example methoxy or efhoxy), 

and wherein any CH2 or CH3 group within an R^ substituent optionally bears on each 
1 5 said CH2 or CH3 group one or more substituents independently selected from fluoro, chloro, 
hydroxy, methoxy and ethoxjr, 

(e) m is 1 and R^ is located at the 7-position on the quinazolme ring and is selected from 
methoxy, ethoxy, propyloxy, isopropyloxy, cyclopropyhnethoxy, 2-hydroxyethoxy, 
2-fluoroethoxy, 2-methoxyethoxy, 2-ethoxyethoxy, trifluoromethoxy, 2,2-difluoroethoxy and 

20 2,2,2-trifluoroethoxy; 

(f) m is 1 and R^ is located at the 7-position on the quinazoline ring and is methoxy; 

(g) misO; 

(h) is hydrogen or methyl; 

(i) R^ishydrogen; 

25 Q) n is 0, lor 2 (particularly 0 or 1, more particularly 1); 

(k) nisi or 2 particularly nisi); 

G) n is 0, 1 or 2 particularly 0 or 1 ) and, when present, at least one RMs in a meta- 
position (3-position) relative to the nifrogen of the anilino group in the formula I; 
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(m) n is 0, 1 or 2 (particularly 0 or 1) and, when present, at least one RMs in a meta- 
position (3-position) relative to the nitrogen of the anilino group in the fonnula I, and is 
selected from halogeno, cyano, (l-4C)alkyl, (l-4C)aIkoxy and (2-4C)alkynyl (particularly 
halogeno, cyano, (MQalkyl and (l-4C)aIkoxy, more particularly halogeno, (l-4C)a]kyl and 
5 (MQalkoxy); 

(n) n is 0, 1 or 2 (particularly 0 or 1) and, when present, at least one is in a meta- 
position (3-position) relative to the nitrogen of the anilino group in the formula I, and R^ is 
selected from halogeno, (l-4C)alkji (l^alkoxy and (2-4C)alkynyl a)articularly halogeno, 
(l-4C)alkyI and (l-4C)alkoxy); 

10 (o) n is 0, 1 or 2 (particularly 0 or 1) and, when present, at least one R^ is in a meta- 
position (3-position) relative to the nitrogen of the anilino group in the fonnula I, and R' is 
selected from halogeno (for example fluoro or chloro) and (l-4C)alkyl (for example methyl); 
(p) n is 0 or 1 and, when present, R^ is in a meta-position (3-position) relative to the 
nitrogen of the anilino group in the formula I, and is selected from halogeno (for exanq)le 

15 fluoro or chloro) and (l-4C)al]£yl (for example methyl); 

(q) n is 0 or 1 and, when present, R^ is in a meta-position (3-position) relative to the 
nitrogm of the anilino group in the fomiula I, and R^ is selected fiom fluoro, chloro, methyl, 
methoxy and cyano Q)articularly fluoro, chloro, methyl and methoxy); 

(r) n is 0 or 1 and, when present, R^ is in a meta-position (3-position) relative to the 
20 nitrogen of the anilino group in the formula I, and R^ is selected from fluoro, chloro, methyl, 
methoxy and ethynyl; 

(s) n is 0 or 1 and, when preseni; R^ is in a meta-position (3-position) relative to the 
nitrogen of the anilino gix)up in the fonnula I, and R^ is selected from chloro and methyl; 

(t) n is 1, R^ is chloro and R^s in a meta-position (3-position) relative to the nitrogen of 
25 the anilino group in the formula^ 

(u) n is 1, r' is methyl and R^ is in a meta-position (3-position) relative to the nitrogen of 
the anilino group in the fonnula I; 

(v) X' is selected fiom 0,S.OC(R")2,SC(R»)2, SO, SO2, NCR"), CO and 
N(R")C(R")2 wherein each R", which maiy be the same or different, is hydrogen or 
30 (l-6C)a]lcyl; 
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(w) X' is selected from O, S and OC(K% wherein each R'\ which may be the same or 
different, is hydrogen or (1 -4C)aIkyI; 

(x) X' is selected fiom S and 0C(R")2 wher&n each R", which may be the same or 
different, is hydrogen or (l-4G)alkyl; 

5 (y) XMs selected fixjmO and 0C(R")2 wherein each R", which may be the same or 
different, is hydrogien or (MQalkyl; 

(z) XMs selected from O, S and OCH2; 
(aa) X' is selected from O and 6CH2; 
(bb) X' is O; 
10 (cc) X' is S; - 
(dd) X'isOCHz; 

(ee) X' is OCH2, n is 0 or 1 and, when present, R^ is selected from halogeno (for example 
dUoro or flupro), cyano. (l-4C)alkyl (for example methyl) and (l-4C)aIkoxy (for example 
methoxy); 

15 (ff) is 0CH2,h is 0 or 1 and, when present, R' is selected from halogeno (for example 
chloro) and (1 -4C:)alkyl (for example methyl); 

(gg) is OCH2, n is 0 or 1 and, when p>resent, R' is halogaio (for example chloro); 
(hh) X' is OCH2, n is 0 or 1 and, when present, R^ is (1.4C)aIkyl (for example methyl); 
(li) X' is OCH2, n is I, R^ is selected from fluoro, chloro, cyano, methyl and methoxy, and 
20 R^is m ameta-position (3-position) relative to the nitrogen of the anihno group in the formula 
I; 



(ij) X' is OCH2, n is 1, R' is selected from fluoro, chloro and methyl.^articularly chloro 
and methyl), and rMs in a meta-position (3-position) relative to the nitrogen of flie aniline 
group in the formula I; 

25 (kk) X' is O, n is 0 or 1 and, when present, R^ is selected from halogeno (for example 
chloio or fluoro), cyano, (MQalkyl (for example methyl) and (l-4C)alkoxy (for example 
medioxy); 
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(11) X' is O, n is 0 or 1 and, when present, is selected from halogeno (for example 
chloro) and (l-4C)aIkyl (for example methyl); 

(nim) X' is O, n is 0 OT 1 and, when present, is halogeno (for example fluoro or chloro, 
particularly chloro); 

5 (nn) X' is O, n is 0 or 1 and, when present, R^ is (l-4C)alkyl (for example methyl); 
(oo) X' is O, n is 1, R^ is selected from fluoro, chloro, cyano, methyl and methoxy, and R^ 
is in a meta-position (3-position) relative to the nitrogen of the anilino group in the formula I; 

(pp) X' is O, n is 1, R^ is selected from fluoro, chloro and methyl (particularly chloro and 
methjd), and R^ is in a meta-position (3-position) relative to ttie nitrogen of the anilino group 
10 in the formula I; 

ivO is heteroaryl, 

and wherein Q' optionally bears one or more substituents (for exaniple 1, 2 or 3), 
which may be the same or different, selected from halogeno, cyano, nitro, hydroxy, amino, 
carboxy, carbamoyl, sulfamoyl, formyl, mercapto, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 

15 (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)allcylthio, (l-6C)alkylsulfinyl, 
(l-6Qalkylsulfonyl, (l-6C)a!kylamino, di-[(l-6C)alkyl]ammo, (l-6C)alkoxycaibonyl, 
N-(l-6C)alkylcarbamoyl, H,H-<3i-[(l-6C)a]kyl]carbamoyl, (2-6Qalkanoyl, (3-6C)alkenoyl, 
(3-6C)alkynoyl, (2-6Qa]kanoyloxy, (2-6C)alkanoylamino, 
N-(l-6Qa]kyl-(2-6C)a]kanoylamino,(3-6C)alkenojiamino,N-(l-6Qalkyl-(3- 

20 6C)aIkenoyianiino, (3-6C)a]kynoylammo, N-(l-6C)alkyl-(3-6C)allcynoylamino, 
N-(l-6C)alkylsulfamoyl, JiiJ-<K-[(l-6C)alkyi]sulfamoyl, (l-6C)alkyIsulfonylamino, 
N-(l-6C)alkyl-(l-6Qalkylsulfonylannno, and a group of the formula: 

-X=*-R^ 

wherem X? is a direct bond or is selected from O, CO and N(R% wherem R' is 
25 hydrogen or (l-6C)alkyl, and R* is selected from halogeno-(l-6C)aIlcyl, hydroxy-(l-6q)alkyl, 

carboxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alk3^ N- 

(l-6C)alkylammo-(l-6Qalkyl,jyj.cU-[(l-6Qalkyliamino-(l^ 

(2-6C)aIkanoylamino-(l-6C)alkyl, N-(I-6C)aIkyl-(2-6C)aIkanoylamino-(l-6C)alkyl, 

(l-6Qalkoxycaitonylainino-(l-6C)alkjd,caibamoyl-(l-6C)all5yl, 
30 N-(l-6Qalkylcarbamoyl-(1.6QaIk3d,itN-di-[(l-6Qalk^]carbamoyl-(l^^^ (1- 
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6C)alkylthio-(l-6C)alkyl, (l-6C)alkylsulfinyl-(l-6C)a]kyl, (l-6C)alkylsulfonyl-(l-6C)alkyl, 
sulfamoyl-(l-6C)alkyl, N-(l-6C)alkylsulfanioyI-(l-6C)alkyI, N,N- di-(l-6C)alkylsulfamoyl- 
(l-6C)alkyl. (2-6C)alkanoyl-(1.6C)alkyl, (2-6C)alkanoyloxy-(l-6C)alkyl and 
(l-6C)alkoxycarbonyl-(1.6C)alkyl, 

5 and wherein any CH2 or Ctli group within -X'-Q' optionaUy bears on each said CH2 

or CH3 group one or more (for exan^le 1, 2, or 3) substituents independaitly selected fiom 
halogeno, (l-6C)alkyl, hydroxy, cyano, amino, (l-4C)alkoxy, (l-4C)alIcylamino and di-[(l- 
4C)alkylamino]; 

(rr) is selected fixjm phenyl and a 5 or 6 membered monocyclic heteroaryl ring, which 
10 ring contains 1, 2 or 3 heteroatoms independently selected from oxygen, nitrogen and sulfur, 

and wherein optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, as herembefore defined in (qq); 
(ss) Q'isphenjd, 

and wherein Q' optionally bears one or more substituents (for example 1, 2 or 3), 
1 5 which may be the same or different, as hereinbefore defined iii (qq); 

(tt) is a 5 or 6 membered monocycUc heteroaryl rin& which ring contains 1,2 or 3 
heteroatoms independently selected fix>m oxygen, nitrogen and sulfur, 

and wherein Q' optionally bears one or more substituents (for example 1, 2 or 3), 
which may be flie same or different, as hereinbefore defined in (qq); 

20 (uu) is a 5 or 6 membered monocycUc heteroaryl ring, which ring contains 1 nitrogen 
heteroatom and optionally 1 additional heteroatom selected from oxygen, nitrogen and sulfur, 

and wherem Q' optionally bears one or more substituents (for exan^le 1, 2 or 3), 
which may be the same or different, as hereinbefore defined in (qq); 

(w) Q» is selected fi:om phenyl, pyridinyl, pyrimidinyl, pyrazdnyl, 1,3-thiazolyJ, IH- 
25 imidazolyl, lH-i)yrazolyl, l,3-oxazol3d and isoxazolyl, 

and wherein Q' optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, as hereinbefore defined in (qq); 

(WW) Q' is selected fiom pyridinyl. pyrimidinyl, pyrazinyl, 1,3-thiazolyl, IH-pytazolyl and 
pyridazinyl. 
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and wherein Q' optionally bears one or more substituents (for example 1 , 2 or 3), 
which may be the same or different, as hereinbefore defined in (qq); 
(xx) Q' is pyridinyl (for CKample 2-pyridinyi or 3-pyridinyl ), 

and wheran Q' optionally bears one or more substituents (for example 1, 2 or 3), 
5 which may be the same or different, as hereinbefore defined in (qq); 

(yy) is selected &om phenyl and a 5 or 6 membered monocycUc heteroaryl ring, which 
ring contains 1, 2 or 3 heteroatoms independently selected fi'om oxygen, nitrogen and sulfur. 

andwhereinQ' optionally bears one or moi« substituents (for example l,2or3), 
which may be the same or different, selected &om halogeno, hydroxy, cyano, caiboxy, nitro, 

10 amino, (l-4C)aIkyl,(MQalkoxy,(2-4Qalkenyl,(2-4Qalkynyl,(MQal^^ 

4C)alkylsulfinyl, (l-4C)alkjdsulfon^ (2-4C)alkanoyl,H-(l-4C)alkylamino, liN-di-[(l- 
4C)a]kyl]amino, (l-4C)alkoxycaibonyl, carbamoyl, M-(l-4C)alkylcaibamoyl, ii iJ-di-[(l- 
4C)alkyl]caibamoyl, (2-4C)a]lcanoyioxy, (2^QaIkahoylamino, M-(l-4C)a]kyl-(2- 
4C)alkanoyiamino, halogaio-(l-4C)alkyl, hydroxy-(l-4C)a]kyl, (l-4C)alkoxy-(l-4C)a]kyl, 

15 cyano-(l-4C)alkyl, caiboxy-(l-4C)alkyl, amino-(l-4C)a]lcyl, M-(l-4C)a]kylamino-(l- 
4C)a]kyl and N-di-[(l-4C)aIkyl]amino-(MC)alkyl; 

(zz) Q' is a 5 or 6 membered monocycUc heteroaryl ring, which ring contains 1, 2 or 3 
heteroatoms indqjendently selected fijom oxygai, nitrogen and sulfur, 

and wherein optionally bears one or more substituents (for example 1, 2 or 3), 
20 which may be the same or different, as hereinbefore defined in (yy); 

(aaa) Q' is a 5 or 6 membered monocycUc heteroaryl ring, which ring contains 1 nitrogen 
heteroatom and optionally 1 additional heteroatom selected &om oxygen, nitrogen and sulfiir, 

and wherein Q' optionaUy bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, as hereinbefore defined in (yy); 

25 (bbb) Q' is selected fiom phenyl, pyridinyl, pyrinddinyl,pyrazinyl,1.3-thiazoljd,lH- 
imidazolyl, IH-pyrazolyl, 1,3-oxazolyl and isoxazolyl, 

and wherein optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, as hereinbefore defined in (yy); 
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(ccc) Q' is selected from pyridinyl, pyrimidinyl, pyrazinyl, 1,3-thiazolyl, IH-pyrazolyi and 
pyridazinyl, 

and wherein Q' optionally bears one or more substitu«ats (for example 1, 2 or 3), 
which may be the same or different, as herdnbefore defined in (yy); 

5 (ddd) Q' is pyridinyl (for example 2-pyridinyI or 3-pyridinyI), 

and wherein Q' ojptionally bears one or more substituents (for exan^le 1, 2 or 3), 
which may be the same or different, as hereinbefore defined in (yy); 

(eee) Q' is selected fix)m phenyl and a 5 or 6 membered monocycHc heteroaiyl ring, which 
ring contains 1 , 2 or 3 heteroatoins mdependently selected fix>m oxygen, nitrogen and sulfur, 

.10 aad wherein optionally bears one or more substituents (for example 1,2 or 3), 

which may be the same or different, selected fiom fluoio, chloro, biomo, hydroxy, carboxy, 
cyano, nitro, amino, methyl, ethyl, isopropyl, methoxy, ethoxy, vinyl, allyl, ethynyl, 2- 

propynyl, methylthio, methylsulfinyl,methylsulfonyl, acetyl, propionyl methylamino, 
ethyiamino, N,N-dimethylamino, N,N-diethylamino, N-methyl-N-ethylamino 

15 methoxycarbonyl, ethoxycarbonyl, carbamoyl, N-methylcarbamoyl, N,N-dimethylcarbamoyl, 
acetoxy, acetamido, fluoromethyl, 2-fluoioethyl, chloromethyl, 2-chloroethyI, hydroxymethyl, 
2-hydroxyethyI, methoxymethyl, 2-methoxyethyl, cyaaomethyl, 2-cyanoethyl, 
carboxymethyl, 2-carboxymethyl, aminomethyl, methylaminomethyl, ethylaminomethyl, 
N,N-dimethylaminomethyl, N,N-diethylaminomethyl, N-me%l-N-ethylaminomethyl, 2- 

20 aminoethyl, 2-(methylamino)ethyl, 2-(ethylamino)ethyi, 2-(N,N-dimethylamino)elbyl, 2- 
(N,N-diethylamino)ethyl, 2-(N-methyl-N-elhylamino)ethyl, carbamoyhnetlQrl, N- 
methylcaibamoylmethyl and N,N-dimethylcaibamoyhne&yl; 

(fBf) Q' is a 5 or 6 monbered monocyclic het^arjd ring, vihich ring contains 1, 2 or 3 
heteroatoms independently selected fix)m oxygen^ nitrogen and sulfiir, 
25 and wherdn optionally bears one or more substituents (for example 1, 2 or 3), 

which may be the same or different, as hereinbefore defined in (eee); 
(ggg) Q' is a 5 or 6 membered monocycUc heteroarj^ ring, -wUch ring contams 1 nitrogen 
heteroatom and optionally 1 additional heteroatom selected &om. oxygen, nitrogen and sulfur, 

and wherein optionaUy bears one or more substituents (for example 1, 2 or 3), 
30 which may be the same or different, as hereinbefore defined in (eee); 
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(hhh) Q' is selected from phenyl, pyridinyl, pyrimidinyl, pyrazinyl. 1,3-thiazolyl, IH- 
imidazolyl, IH-pyrazolyl, 1,3-oxazolyl andisoxazolyl, 

and wherein optionaUy bears one or more substitaents (for example 1, 2 or 3), 
which may be the same or different, as hereinbefore defined in (eee); 

5 (in) is selected fix>m pyridinyl, pyrimidinyl. pyrazinyl, 1,3-thiazolyl. m-pyr^^^^ 
pyridazinyl. 

and wherein optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, as hereinbefore defined in (eee); 

(iii) Q' is pyridinyl (for example 2-pyridinyl or 3-pyridinyl). 
10 and wherein optionally bears one or more substituents (for example 1, 2 or 3), 

which may be the same or different, as hereinbefoiB defined in (eee)r 
(kkk) is selected from phenyl and a 5 or 6 membered monocych'c heteroaiyl ring, which 
ring contains 1, 2 or 3 heteroatoms indq)endently selected from oxygen, nitrogen and sulfur, 

and wherein Q' optionally bears 1. 2, or 3 substituents. which may be the same or 
15 different, selected fiiom halogeno (for example fluoro), hydroxy, cyano, (l-4qalkyl (for 
example methyl), (MQalkoxy (fi>r example methoxy). halogeno-(MC)alkyl (for example 
fluoromethyl) and hydroxy-(l-4C)alkyl (for example hydroxymethyl); 

(111) is selected firom phenyl and a 5 or 6 membered monocycUc heteroaiyl ring, which 
ring contains 1 , 2 or 3 heteroatoms indq)endently selected from oxygen, nitrogen and sulfur. 

20 and wherein optionaUy bears 1, 2, or 3 substituents, which may be the same or 

different, selected from halogeno (for example fluoio or chloro). hydroxy. (l-4C)alkyl and (1- 
4C)aIkoxy; 

(mmm) Q» is a 5 or 6 membered monocyclic heteroaryl ring, which ring contains 1. 2 or 3 
heteroatoms indq)endentiy selected fiwrn oxygen, nitrogen and sulfur, 

25 ™d herein Q' optionally bears one or more substituents (for example 1,2 or 3). 

which may be the same or different, as hereinbefore defined in (kkk) or (111); ' 
(nmi) Q • is a 5 or 6 membered monocycHc heteroaryl ring, which ring contains 1 nitrog^ 
heteroatom and optionally 1 additioiial heteroatom selected from oxygen, nitrogen and suUur. 
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and wherein optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, as hereinbefore defined in (kkk) or (111); 

(ooo) is selected fi-om phenyl, pyridinyl, pyrimidinyl, pyrazinyl, 1,3-thiazolyl, IH- 
imidazolyl, IH-pyrazolyl, l,3-k)xazolylandisoxazolyl, 

5 and wherein optionally bears one or more substituents (for example 1 , 2 or 3), 

which may be the same or dififerCTit, as heteinbefore defined in (kkk) or (111); 

(PPP) is selected fiiom pyridinyl, pyrimidinyl, pyrazinyl, 1,3-thiazolyl, IH-pyrazolyl and 
pyridazinyl, 

and wherein optionally bears one or more substituents (for example 1, 2 or 3), 
10 wMch may be the same or different, as hereinbefore defined in (Iddc) or (111);^ 
(qqq) is pyridinyl (for example 2-pyridinyl or 3-pyridinyl), 

and wherein optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, as hereinbefore defined in (kkk) or (111); 

(rrr) is selected from phenyl and a 5 or 6 membered monocyclic heteroaryl ring, which 
15 ring contains 1, 2 or 3 heteroatoms independently selected fix)m oxygen, nitrogen and sulfiu:, 

and wherein optionally bears 1, 2, or 3 substituents, which may be the same or 
different, selected fi-om (l-6C)alkyl (for example (l-3C)alkyl); 

(sss) Q 4s a 5 or 6 membered monocyclic heteroaryl ring, which ring contains 1, 2 or 3 
heteroatoms independently selected firom oxygen, nitrogen and sulfiir, 

20 and wherein optionally bears one or more substituents (for example 1 or 2), which 

may be the same or different, as hereinbefore defined in (nr); 

(ttt) QMs a 5 or 6 membered monocyclic heteroaryl ring, which ring contains 1 nitrogen 
heteroatom and optionally 1 additional heteroatoni selected firom oxygen, nitrogen and sulfiir, 

and wherein optionally bears one or more substituents (for example 1 or 2), which 
25 may be the same or diflferent, as hereinbefore defined in (rrr); 

(uuu) is selected fix>m phenyl, pyridinyl, pyrimidinyl, pyrazinyl, 1,3-thiazolyl, IH- 
imidazolyl, IH-pyrazolyl, 1,3-oxazolyl and isoxazolyl. 
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and wherein Q' optionally bears one or more substituents (for example I or 2), which 
may be the same or different, as hereinbefore defined in (nr); . 

(vw) Q' is selected ftom pyridinyl. pyrimidinyl. pyrazinyl, 1,3-thiazolyl, IH-pyiazolyl and. 
pyridazinyl, 

5 and wherein Q' optionaUy bears one or more substituents (for example 1 or 2). which 

maybe the same or different, as hereinbefore defined in (nr); 

(www) Q' is pyridinyl (for example 2-pyridinyl or 3-pyridinyl), 

and wherein Q' optionally bears one or more substituents (for exan^le 1 or 2), which 
may be the same or difierent, as hereinbefore defined in (rrr); 

10 (XXX) is selected fiDm2-pyridinyI, 3-pyridinyl, 4-pyridinyl,6-methoxypyridin-3-yl, 6- 
cyanopyridin-S-yl, 6-methylpyridin-3-yl, 6-hydroxymethylpyridin-3-yl, 6- 
fluon)methylpyridin-3-yl. 6-fluoropyridin-3-yl. pyrazin-2-yl, 1.3-thiazol-2-yl, l,3-thia2ol-5- 
yl, pyrimidin-5-yl, pyridazin-3-yl and l-methyl-lH-pyrazoM-yl; 

(yyy) Q' is selected firom 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 6-methoxypyridin-3-yl, 6- 

15 cyanopyridin-3-yl,6-methylpyridin-3-yl,6-fluoromethylpyridin-3-yl.6-fluoiop^^ 
and 6rhydroxymethy^>yridinyl; 

(zzz) Q> is selected fiom 2-pyridinyl, 3-pyridinyl, 6-fluonjmethylpyridin-3-yl and 6- 
methylpyridin-3-yl; 

(aaaa) Q' is selected fiom 2-pyridinyl and 6-methylpyridin-3-yl; 
20 (bbbb) Q' is 2-pyridinyl; 

(cccc) Q' is 6-methylpyridin-3-yl 

(dddd) Q' is l,3-thiazol3d (for example l,3-fhiazol-2-yl or l,3-thiazol-5-yl); 
(eeee) Q' is pyrimidinyl (for example pyrimidin-5-yl); 
(fEEO Q' is pyridazinyl (for example pyridazin-3-yl); 
25 (gggg) is l-me&yL-lH-pyrazoM-yl; 

(hhhh) Q» is selected fi-om phenyl and a 5 or 6 membered monocyclic heteroaryl ring, which 
ring contains 1, 2 or 3 heteroatoms independently selected from oxygen, nitrogen and sulfiir. 
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and wherein optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, selected jfrom halogeno (for example fluoro), hydroxy, 
cyano, (I-4C)alkyl (for example methyl), (MQalkoxy (for example methoxy), halogeno-(l- 
4C)alkyl (for example fluoromethyl) and hydroxy-(l-4C)alkyl (for example hydioxymethyi), 
5 X' is selected from O and OCH2, 



n is 0 or 1, and 

)3 



R , when present, is located at the meta-position (3-position) relative to the nitrogen in 
the anihno group, wherein has any of the values hereinbefore defined (for example R^ is 
selected from fluoro. chloro, cyano, (l-3C)alkyl (for example methyl) or (l-3C)alkoxy (for 
10 example methoxy)); 

(iiii) Q' is selected from phenyl and a 5 or 6 memberedmonocycUcheteroaiyl ring, which 
ring contains 1, 2 or 3 heteioatoms independently selected from oxygen, nitrogen and sulfiir, 

and wherein optionaUy bears one prmore substituents (for example 1, 2 or 3), 
which may be the same or different, selected from halogeno (for example fluoro or chloro), 
15 hydroxy, (l-4C)aIkyl and (l-4C)alkoxy, 

X* is selected from O and OCH2, 

nisOorl, and 

R , when present, is located at the meta-position (3-position) relative to the nitrogen in 
the anilino group, wherein R' has any of the values hereinbefore defined (for example R^ is 
20 selected firan fluoro, chloro and (l-3C)alkyl (such as methyl)); 

Qm) Q' is selected from pyridinyl, pyrimidinyl, pyrazinyl, 1,3-thiazolyl, IH-pyrazolyl and 
pyridazinyl, 

and wherein optionaUy beats one or more substituents (for example 1 or 2), which 
maybe the same or different, as hereinbefore defined in Oihhfi), 

25 X' is selected from O and OCJJa, 

n is 0 or 1, and 

R^ when present, is located at the meta-position (3-position) relative to the nitrogen in 
the anilino group, wherein R^ has any of the values hereinbefore defined (for example R^ is 



wo 2005/118572 



PCT/GB2005/002215 



40 

selected from fluoro, chloro, cyano, (1 -3C)alkyl (such as methyl) or (l-3C)alkoxy (such as 
methoxy)); 

(kkkk) q4s selected from pheayl, pyridinyl, pyrimidinyl, pyra2dnyl, 1,3-thiazolyl, IH- 
imidazolyl, IH-pyrazolyl, 1,3-oxazolyl and isoxazolyl, 

5 and wherein optionally bears one or more substituehts (for example 1 or 2), which 

may be the same or different, as hereinbefore defined in (iiii), 

X* is selected from O and OCH2, 

nisOorl, and 

R^ when present, is located at the meta-position (3-position) relative to the nitrogen in 
10 the anilino group, wherem has any of the values hereinbefore defined (for example is 
selected from fluoro, chloro and (l-3C)alkyl (such as methyl)); 

(1111) is pyridinyl (for example 2-pyridinyI or 3-pyridinyl), which optionally beare one or 

more substituents (for example 1 or 2), wMch may be the same or different, as herei^^ 
defined in (hhhh), 

15 X4s selected from O and bCH2, 

nisOorl,and 

R^ when present, is located at the meta-position (3«position) relative to the nitrogen in 
the anilino group, wherein R^ has any of the values hereinbefore defined (for example R^ is 
selected from fluoro, chloro, cyano, (l-3C)alkyl (for example methyl) or (1.3C)alkoxy (for 
20 example methoxy)); 

(mmmm) is pyridinyl (for example 2-.pyridmyl or 3-pyridinyl), which optionally bears 

one or more substituents (for example 1 or 2), which may be the same or different, as 
hereinbefore defined in (iiii), 

xMs selected fix)m O and OC3I2, 
25 nisOorl, and 

R^ when present, is located at the meta-position (S-position) relative to the nitrogen in 
the anilino group, wherein R^ has any of the values hereinbefore defined (for example R^ is 
selected fiiom fluoro, chloro and (l-3C!)alkyl (such as mefliyl)); 
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(nmm) Q' is pyridinyl (for example 2-pyridinyl or 3-pyridinyl), which optionaUy bears one or 
' more substituents (for example 1 or 2), which may be the same or different, as hereinbefore 
defined in (hhhh), 

X'isO, 

5 nisOorl, and 

R\ when present, is located at the meta-position (3-position) relative to the nitrogen in 
the anilino group, wherein has any of the values hereinbefore defined (for example is 
selected fix)m fluoro, chloro, cyano, (l-3C)aJkyl (for example methyl) or (l-3C)alkoxy (for 
example methoxy)); 

10 (oooo) Q' is pyridinyl (for example 2-pyiidinyl or 3-pyridinyl), which optionally bears one or 
more substituents (for exan^le 1 or 2). which may be the same or different, as herdnbefoie 
defined in (hhhh), 

X*is(X3l2, 

nisOor 1, and 

15 R^ when present, is located at the meta-position (3-position) relative to the nitrogen in 

the anilino group, wherein R^ has any of the values hereinbefore defined (for exairq)le is 
selected fi:om fluoro, chloro, cyano, (l-3C)alkyl (Sot example methyl) or (l-3C)alkoxy (for 
example methoxy)); 

(PPPP) Q' is 2^yridinyl, which optionally bears one or more substituents (for exan^le 1, 2 or 
20 3), which may be flie same or diffoent, as hereinbefore defined in (iiii), 
is OCH2, 
nisOorl.and 

R^', vfbea presait, is located at the meta-position (3-position) relative to the nitrogen in 
the anilino group, wherein R' has any of the values hereinbefore defined (for example R^ is 
25 selected fiom fluoro, chloro and (l-3G)alkyl (for example methyl)); 

(qqqq) Q' is 3-pyridinyl, which optionaUy bears one or more substituents (for example 1, 2 or 
3), which may be the same or different, as hereinbefore defined in (iiii), 
X'isO, 
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nisOorl, and 

R^, when present, is located at the meta-posMon (3-position) relative to the nitrogoi in 
the anilmo gmup, wherem has any of the values hereinbefore defined (for example R' is 
selected from fluoro, chloro and (l-3C)alkyl (for example methyl)); 

5 (rnr) Q' is pyiidinyl (for example 2-pyridinyl or 3-pyridinyl), which optionally bears one or 
more substituents (for example 1, 2 or 3), which may be the same or different, as hereinbefore 
defined in (hhhh) or (iiii), and 

is selected fi:om O and OCH2; 

(ssss) q' is 2-pyridinyl, which optionally bears one or more substituents (for racample 1, 2 or 
10 3), whichmay be the same or.different, as hereinbefore defined in (hhhh) or (iiii), and 
X'isOCHi; 

(tttt) is 3-pyridinyl, which optionally bears one or more substituents (for example 1, 2 or 
3), which may be the same or different, as hereinbefore defined in (hhhh) or (iiii), and 
X'isO; 

.15 (uuuu) is 3-pyridinjd, which optionally bears 1 or 2 substituents, which maybe the same 
or different, selected fix>m (l-4C)alkjd (for example methyl), and 

XMsO; 

(ww) R'* and R^ which may be the same or different, are selected ftom hydrogen and (1- 
3C)alkyl, 

20 and wherem any CH2 or CH3 gmvp within any of R" and R^ optionally bears oil each 

said CH.2 or CH3 group one or more (for example 1, 2 or 3) substituents independently 
selected &om. halogeno, hydroxy, cyano, (l-6C)alkoxy, amino, (2-6C)alkanoyl, (1- 
6C)alkylamino and di-[(l-^Qalkylamino]; 

(wwww) R* and R^ which may be the same or different, are selected fiom hydrogen and (1- 
25 3C)alkyl, 

and wherein any CHa or CHs group within any of R* and R^ optionaUy bears on each said 
CH2 or CH3 group one or more (for exan^le 1, 2 or 3) substituents independently selected • 
fiom halogeno, hydroxy, cyano, (l-6C)alkoxy and (2-6C)alkanoyl (particularly hydroxy); 
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(xxxx) and are both hydrogen; 

(yyyy) R" is hydrogen and R^ is (l-6C)alkyl (for exan^)le (l-3C)alkyl), 

and wherein any CH2 or CH3 group within R^ optionally bears on each said CH2 or CH3 
group one or more (for example 1, 2 or 3) substituents independaitly selected fiom halogeno, 

5 hydroxy, cyano,(l^SC)alkoxy, amino, (2-6C)aIkanoyl,(l-6C)alkylamino and di-[(l- 
6C)a]Icylamino]; 

(zzzz) R'* is hydrogen and R^ is (l-6C)alkyl (for example (l-3C)alkyl), 

and wherein any CH2 or CH3 group within R^ optionally bears on each said CH2 or CH3 
group one or more (for example 1, 2 or 3) substituents independently selected fiom halogeno, 
10 hydroxy, cyano, (l-6C)alkoxy and (2-6C)alkanoyl (particularly hydroxy); 

(aaaaa) R* is hydrogen and R^ is (l-3C)alkyl, optionally substituted by hydioxjr, 

(bbbbb) R^ is hydrogen and R' is methyl; 

(ccccc) R* is hydrogen and R^ is 2-hydroxyethyl; 

(ddddd) R"* and R^ are both (l-6C)alkyl (for example (l-3C)alkyl), 

15 and \(1ierein any or CH3 gmup wifliin any of R* and R^ optionaUy bears on each 

said CH2 or CH3 group one or more (for ©cample 1 , 2 or 3) substituents independently . 
selected fiom halogeno, hydroxy, cyano, (l-6C)alkoxy, amino, (2-6C)alkanoyl, (1- 
6C)alkylamino and di-[(l-6C)alkylamino]; 

(eeeee) R* and R^ are bofli (l-6C)alkyl (for example (l-3C)alkyl), 

20 and wherein any CH2 or CH3 groi^ within any of R* and R^ pptionally bears on each 

said CH.2 or CH3 groiq) one or more (for exanq)le 1, 2 or 3) substituents independently 

selected fiom hdogeno, hydroxy, cyano, (l-6C)alkoxy and (2-6Qalkanoyl (particularly 
hydroxy); 

(fiBBBO R" and R^ are both methyl; 

25 (ggggg) R"* and R^ together with the carbon atom to which they are attached form a (3- 
7e)cycloalkyl ring (for example a cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl ring); 
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(hhhhh) and R', which may be the same or different, are selected froin hydrogen, (1 - 
, 6C)alkyl, (2-6C)alkaiyl, (2-6C)alk:ynyl, (3-7C)cycloalkyl, heterocyclyl and heterocycIyl-(l- 
6G)alkyl,or 

R andR together wiflitiieniliograi atom to wiiich they are attached foima'saturated 
5 4, 5 or 6 membered heterocyclic ring which optionally contains one or more additional 
heteroatoms indq)endently selected fiiom oxygen, S, SO, SO2 and N(R*"), wherein R^° is 
selected fiom hydrogen, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl. (l^Qalkylsulfonyl, 
(l-6C)alkylcarbonyl and (l-6C)alkoxycarbonyl, 

and wherein any heterocyclyl group within an R^ or an R' substituent or any 
10 heterocyclic ring formed by R^ R' and the nitrogen atom to which they are attached 

optionally bears one or more substituents, which may be the same or different, selected fixim 
halogeno, trifluorome%l, cyano, nitro, hydroxy, amino, formyl, merc^to, (l-6C)alkyl, 
(2-6C)alkenyl, (2-6C)alkynyl, hydroxy-(l-6C)alkyr, (l-6C)alkoxy. (l-6C)alkylthio, 
(l-6C)alkylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylamino, di-[(l-6C)alkyl3amino, 
15 (2-6C)alkanoyl, (2-6C)alkanoyloxy and from a group of the formula: 

-X^R" 

wherem is a direct bond or is selected from 0, CO, SO2 and N(R^^), wherein R'^ is 
hydrogen or (l-4C)alkyl, and R" is selected from halogeno-(l-4C)a]kyl, 
hydroxy-(l-4C)alkyl, (l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, amino-(l-4C)alkyl, 
20 N-(l-4C)alkylamino-(l-4C)alkylandEN-di-[(l-4C)alkyl]amino<l-4C)alk^^ 

and wherein any heterocyclyl group within an R" or an R' substituent or any 
heterocyclic ring formed by R^ R' and the nitrogen atom to which they are attached 
optionally bears 1 or 2 0x0 or thioxo substituents, 

and wherem any CH2 or CH3 group within an R^ or an R^ substituent, other than a CH2 
25 group within a heterocyclji group or a heterocyclic ring, optionally bears on each said CH2 or 
CH3 gfonp one or more substituents mdependently selected from halogeno, (l-6C)alkyl, 
hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, 
(l-6C)alkoxy, (l-6C)aIkylthio, (l-6C)a]kylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
30 (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
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N-(l-6C)alkyl-(2-6C)alkanoylanimo, N-(l-6C)alkylsulfamoyl, 
N,N-di-[(l-6C)alkyl]sulfamoyl, (l-6C)alkylsulfonylamino and M-(l-6C)aIkyl-(l- 
6C)alkylsulfonylanurio; 

(iiiii) and R', which maybe tiie same or diffcmit, are selected firom hydrogen, (1- 
5 6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-7C)cycloalkyl, hetaocyclyl and heterocyclyHl- 
6C)alkyl,or 

R and R together wifli the nitrogen atom to which they are attached form a saturated 
5 or 6 membered heterocyclic ring which optionally contains one or more additional 
heteroatoms independently selected from oxygen and N(R'°), wherein R'° is selected from 
.10 hydrogen, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkylsulfonyl and 
(l-6C)aIkylcaibonyl, . 

and wherem any heterocyclji groi^ within an R* or an R' substituent or any 
heterocyclic ring formed by R^ R' and the nitrogen atom to which they are attached 
optionally bears one or more substituents, which may be the same or different, as hereinbefore 
15 defined in (hhbhh),. 

and wherein any heterocyclyl group witiiin an R^ or an R' substituent or any 
heterocyclic riiig fonned by R^ R'' and the bitrogen atom to which they are attached 
optionally bears 1 or 2 oxo or tfaioxo substituents, 

and wherein any CHa or CH3 group within an R^ or an R' substituent, other than a CH2 
20 group within a heterocyclyl group or a heterocycUc ring, optionally bears on each said CH2 or 
CH3 group one or more substituents as hereinbefore defined in (hhhhh); 

Oiiij) R* and R', which may be the same or different, are selected from hydrogen, (1- 
6C)alkyl, (2-6C)a]kenyi, (2-6C)alkynyl, (3-7C)cycloalkyl and heterocyclyl-(l-6C)alkyl, or 

R* and R'' togethw with the nitrogen atom to which they are attached form a saturated 
25 4, 5 or 6 membered heterocyclic ring which optionally contams one or more additional 
heteroatoms independently selected from oxygen, S, SO, SO2 and N(R'°), wherein R'° is 
selected firom hydrogen, (l-6C)alkyl and (l-6C)alkoxycarbonyl, 

and wherdn any heterocyclyl group within an R* or an R' substituent or any 
heterocyclic ring fonned by R^ R' and the nitrograi atom to which th^ are attached 
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optionally bears one or more substituents, which may be the same or different, as hereinbefore 
defined in (hhhhh), 

and wherein any heterocyclyl group within an or an substituent or any 
heterocyclic ring formed by R^ R^ and the nitrogen atom to which ttiey are attached 
5 optionally bears 1 or 2 oxo or thioxo substituents, 

and wherem any CH2 or CH3 group within an R^ or an R^ substituent, other tiian a CH2 
group withm a heterocyclyl group or a heterocyclic ring, optionally bears on each said CH2 or 
CH3 group one or more substituents as hereinbefore defined in (hhhhh); 

(kkkkk) R^ and R'^, which may be the same or different, are selected from hydrogen, (1- 
10 6C)alkyl, (2-6C)alkenyI, (2-6C)alkynyl, (3-7C)cycloalkyl, heterocyclyl and het0rocyclyl-(l- 
6C)alkyl, wherein when R^ and/or R^ is a heterocyclyl group it is a 4, 5, 6 or 7 membered 
monocycUc saturated or partially saturated heterocyclyl group containing 1 or 2 heteroatoms 
independently selected from oxygen, nitrogen and sulfiir, or 
6 7 

R and R together with flie nitrogen atom to widch they are attached form a saturated 
15 4, 5 or 6 membered heterocyclic ring which optionally contains one or more additional 
heteroatoms independraitiy selected ftom oxygen, S, SO, SO2 or N(R'°), wherein R'° is 
selected &om hydrogen, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl. (l-6C)^lsulfonyl, 
(l-6C)alkylcarbonyl and (l-6C)alkoxycaibonyl, 

and wherein any heterocyclyl group withm an R^ or an R' substituent or any 
20 heterocyclic ring formed by R*, R' and the nitrogai atom to which fliey are attached 

optionally bears one or more substituents, which may be the same or different, as hCTeinbefoie 
deiSned in (hhhhh), 

and wherein any heterocyclyl group within an R^ or an R' substituent or any 
hetaocyclic ring formed by R^ R' and the nitrogen atom to which they are attached 
25 optionally bears 1 or 2 0x0 or thioxo substituents; 

and wherein any CH2 or CH3 group within an R^r an R' substituent, other than a CH.2 
group within a heterocyclyl group or a heterocyclic ring, optionally bears on each said CH2 or 
CH3 group one or more substituents as hereinbefore defined in (hhhhh); 

(11111) R* and R', which may be the same or diflfoent, are selected from hydrogen, (1- 
30 eQalkyI, (2-6C)alkenyI, (2-6C)alkynjd, (3-7C)cycloalkyl, heterocyclyl and heterocyclyl-(l- 
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6C)alkyl, wherein when and/or is a heterocyclyl group it is a 4, 5, 6 or 7 membered 
monocyclic saturated or partially saturated heterocyclyl group containing 1 or 2 heteroatoms 
independently selected from oxygen, nitrogen and sulfur, or 

R* and R' togetha: with the nitrogen atom to which they are attached form a saturated 
5 5 or 6 membered heterocyclic ring which optionally contains one or more additional 
heteroatoms independently selected from oxygen or N(R'°), wherein R'*' is selected from 
hydrogen, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkylsulfonyl and 
(l-6C)a]kylcaibonyl. 

and wherein any heterocyclyl group within an R* or an R' substituent or any 
1 0 heterocycUc ring formed by R^ r' and the nitrogen atom to which they are attached 

optionally bears one or more substituents, which may be the same or different, as hereinbefore 
defined m (hiihhh), 

and wherein any heterocyclyl group within an R^r an R' substituent or any 
heterocychc ring fonned by R^ R"' and the nitrogen atom to which they are attached 
15 optionally bears 1 or 2 oxo or thioxo substituents, 

and wherem any CHa or CH3 g/covp within an R'' or an R^ substituent, other than a GH2 
groiq) within a heterocyclyl group or a heterocycKc ring, optionally bears on each said CH2 or 
CH3 groiqj one or more substituents as hereinbefore defined in (hhhhh); 

(mmmmm) R** and R'', which may be the same or different, are selected 60m hydrogen, (1- 
20 4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl. (3-5C)cycloalkyl, heterocyclyl and heterocyclyl-(l. 
4C)alkyl, wherein when R* and/or R' is a heterocyclyl group it is a 4, 5, 6 or 7 membered 
monocycUc saturated or partially saturated heterocyclyl group containing 1 or 2 heteroatoms 
indepraidently selected from oxygon, nitrogen and sulfinr, or 

R* and R'' together with the nitrogen atom to which th^ are attached fomi a saturated 
25 4, 5 or 6 membered heterocycUc rmg which optionally contains one or more additional 
heteroatoms independentiy selected from oxygen, S, SO, SO2 or N(r10), wherein R" is 
selected from hydrogen, (l-6C)alkyl and (l-6C)alkoxycaibonyl, 

and wherein any heterocyclyl group within an R** or an R' substituent or any 
heterocycUc ring formed by R^ R'' and the nitrogen atom to which they are attached 
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optionally bears one or more substituents, which may be the same or different, as hereinbefore 
defined in (hhhhh), 

and wherein any heterocyclyl group Mdthin an or an substituent or any 
heterocycUc ring formed by R^ R' and the nitrogen atom to which they are attached 
5 optionally bears 1 or 2 oxo or thioxo substituents, 

and wherein any CH2 or CH3 group within an R* or an R' substituent, other than a CHj 
group within a heterocyclyl group or a heterocyclic ring, optionaUy bears on each said GH2 or 
CH3 group one or more substituents as hereinbefore defined in (hhhhh); 
(nminn) R" and R^ which may be the same or different, are selected fiom hydrogen, (1- 

10 4C)alkyl, (2-4C)aIkenyl, (2-4C)alkynyl, (3-5C)cycloalkyl, heterocyclyl andheterocyclyl.(l- 
4C)alkyl, wherein when R** and/or R' is a heterocyclyl group it is a 4. 5, 6 or 7 membered 
monocycUc saturated or partially saturated heterocyclyl group containing 1 or 2 heteroatoms 
independently selected fi?om oxygCTi, nitrogen and sulfur, or 

R** and R' together with the nitrogen atom to which they are attached form a saturated 

15 5 or 6 membered heterocyclic ring which optionally contains one or more additional 
hetaoatoms independently selected torn oxygen or N(R^°), wherein R'*» is selected fiom 
hydrogen and (l-6C)alkyl, 

and wherein any heterocyclyl group within an R'' or an R' substituent or any 
heterocycUc ring formed by R^ R' and the nitrogen atom to which they are attached 
20 optionaUy bears one or more substituents, which may be the same or different, as hereinbefore 
defined in (hhhhh), ' 

and wherein any heterocyclyl group wifliin an R%r an R^ substituent or any 
heterocycKc ring formed by R^ R' and fhe nitrogen atom to which they are attached . 
optionally beats 1 or 2 0x0 or Ifaioxo substituents, 

25 and wherein any CH2 or CH3 group within an r" or an R' substituent, other than a CH2 

group within a heterocyclyl group or a heterocycKc ring, optionally bears on each said CH2 or 

CH3 group one or more substituents as hereinbefore defined in (hhhhh); 
(00000) R*' and R^ which may be the same or different, are selected fiom hydrogen, methyl, 
ethyl, propyl, isopropyl, butyl, ^-butyl, propenyl, butenyl, propynjd. butynyl, cyclopropyl, 
30 cyclobutyl. cyclopentyl, heterocyclyl. heterocyclyl-methyl, heterocyclyl-ethyl and 
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heterocyclyl-propyl, wherein when and/or R' is a heterocyclyl group it is a 4, 5, 6 or 7 
membered monocyclic saturated or partially saturated heterocyclyl group containing 1 or 2 
heteroatoms independently selected fix»m oxygen, nitrogen and sulfur, or 

and R' together with the nitrogen atom to which they are attached form a 

5 heterocycUc ring selected fix)mazetidin-l-yl,pyrroUdin-l-yl,i)iperidin4-yl,m 
and piperazin-l-yl, 

and wharein when R*' and R' together with the nitrogen atom to which they are 
attached form a heterocycUc ring that is piperazin-l-yl, any nitrogen atom apart fiom the 
NR'Tl' nitrogen atom is substituted by R'", wherein R'*" is selected from hydrogen, (1- 
10 4C)alkyl (for example methyl or ethyl).and (l-4C)a]koxycarbonyl (for example twt- 
butoxycarbonyl), 

and vsdierein any heterocyclyl group within an R* or an R' substituent or any 
heterocycUc ring fonned by R^ R' and the nitrogen atom to which they are attached 
optionaUy bears one or more substituents, which inay be the same or different, as herdnbefoie 
15 defined in (hhhhh), 

and wherein any heterocyclyl group within an R** or an R' substituent or any 
heterocyclic ring formed by R^ r' and (he nitrogen atom to which they are attached 
optionally bears 1 or 2 oxo or thioxo substituoits, 

and wherein any CHz or CH3 group within an R« or an R' substituent, other than a CHj 

20 group within a heterocyclyl group or a heterocycUc ring, optionaUy bears on each said CH2 or 
CH3 group one or more substituents as hereinbefore defined in (hhhhh); 

(ppppp) R* and R', which may be the same or different, are selected firam hydrogen, methyl, 
ethyl, propyl, isopropyl, butyl, tst-butyl, propenyl, butenj^ propynyl, butynyl, cyclopropyl, 

cyclobutyl, cyclopentyl, heterocyclyl. heterocyclyl-methyl, heterocyclyl-ethyl and 
25 heterocyclyl-propyl, wherein when R*' and/or R' is a heterocyclyl group it is a 4, 5, 6 or 7 
membered monocyclic saturated or.partiaily saturated heterocyclyl group containing 1 or 2 
heteroatoms mdependently selected fiom oxygen, nitrogen and sulfiir, or 

R andR together with the nitrogen atom to which they are attached form a 
heterocycUc ring selected from pyrrolidin-l-yl, pyra2X)lidin-l-yl, pipaidin-l-yl, moipholin-4- 
30 yl and pipCTazin-l-yl, 
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and Wherein when and R' together with the nitrogen atom to which they are 
attached form a heterocycUc ring selected fix)m pyrazolidin-l-yl and piperazin-l-yl, any 
nitrogen atom apart from the NR<^l' nitrogen atom is substituted by R^°, wherein R'" is 
selected from hydrogen, (l-4C)alkyl (for example methyl or ethyl) and (l-4C)alkoxycarbonyl 
5 (for example tert-butoxycarfaonyl), 

and wherein any heterocyclyl group witiiin an R'' or an R' substituent or any 
heterocycUc ring fonned by R^ R' and the nitrogen atom to which they are attached 

optionaUy bears one or more substitucmts, which naay be the same or different, as hereinbefore 
defined in (hhhhh), 

10 and wherein any heterocyclyl group within an R" or an R' substituent or any 

heterocyclic ring fomied by R^ R' and the nitrogen atom to which they are attached 
optionally bears 1 or 2 oxo or tfaioxo substituents, 

and wherein any CH2 or C3l3 group within an R*' or an R' substituent, other than a CH2 
group within a heterocyclyl group or a heterocycUc ring, optionally bears on each said CHj or 

15 CHsgroiq) one or more substituaits as hereinbefore defined in (hhhhh); 

(qqqqq) R* and R\ which may be the same or different, are selected from hydrogen, methyl, 
ethyl, propyl, isopropjd, butyl, isobutyl, tert-butyl, vinyl, isopropenyl, aUyl, but-2-enyl, 
ethjtoyl, 2-propynyl, butynyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, azetidinyl, 
pyrroUnyl, pyrroUdinyl. piperidinyl, homopiperidinyl, homopiperazinyl, dihydropyridinyl, 

20 tetrahydropyridinyl,dihydropyrimidinyl,tetrahydropyrimidinyl,tetrahydrothienyl, 
tetrahydrothiopyranyl, tetrahydrofiiranyl, tetrahydropyranyl, cyclopropyhnethyl, 
cyclobutyhnethyl. cyclopentyhnethyl, cyclohexyknethyl, 2-cyclopropylethyl, 2- 
cyclobutylethyl, 2.cyclopentylethyl, 2-cyclohexylethyl, azetidinyhnethyl, pynoUnyhnethyl, 
pyrrolidinyhnethyl, moiphoUnyhnethyl, piperidinyknethyl, homopiperidinyhnethyl,' 
25 pipera2inybnethyl,homopiperazinyhnethyI,dihydropyridinyhnethyl, 

tetrahydropyridinyhnethyl, dihydropyrimidinjdmelhyl, tetrahydropyrimidinylmelhyl, 
tetrahydrothienyhnethyl, tetrahydrothiopyranyhnethyl, thiomorphoUnyhnethyi, 
tetrahydrofuranyhnethyl, tetrahydropyranyhnethyl, 2-(azetidinyl)ethyl, 2^yrroUnyl)ethyl, 2- 
(pyrroUdinyl)ethyl, 2-(moiphoUnyi)ethyl, 2-(piperidinyl)ethyl, 2-(homopiperidinyl)ethyl, 2- 
30 (pipera2inyl)ethyl, 2-(homopiperazinyl)ethyl, 2-(dihydropyridinyl)ethyl, 2- 

(tetrahydropyridinyl)ethyl, 2-(dihydropyrimidinyl)ethyl, 2-(tetrahydropyrimidinyl)ethjd, 2- 
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(tetrahydrothienyl)ethyI, 2-(tetrahydrotfaiopyranyl)ethyl, 2-(thiomorpholinyl)ethyI, 2- 
(tetrahydrofuranyl)ethyl, 2-{tetrahy(iropyranyl)ethyI, 3-(piperazinyl)propyi and 3- 
^yn:olidinyl)propyl, or 

R andR together with the nitrogen atom to which they are attached foim a 
5 heterocyclic ring selected firam azetidin-l-yl, pynoUdin-l-yi, pyiazoUdin-1-yl, piperidin-l-yl, 
morpholin-4-yl and piperazin- 1 -jd, 

and wherein when R'' and R' together with the nitrogen atom to which they are 
attached form a heterocycUc ring selected from pyrazoUdin-l-yl and piperazin- 1-yI, any 
nitrogen atom apart from the NRV nitrogen atom is substituted by R'", wherein R'° is 
10 selected from hydrogen, (l-4C)alkyl (for example methyl or ethyl) and (l-4C)alkoxycarbonyl 
(for Kcample tCTt-butoxycarbonyl), 

and wherein any heterocyclyl group within an R^ or an R' substituent or any 

heterocycUc ring fonned by R^ R' and the nitrogen atom to which they are attached 
optionally bears one or more substituents, which maybe the same or different, selected from 

15 fluoro. chloro, bromo, 0x0, hydroxy, hydioxymethyl, methyl, ethyl, propyl, butyl, isopropyl, 
isobutyl, trifluoromethyl, vinyl, isopropenyl, allyl, but-2-enyl, efhynyl, 2-propynyl^ butynyl, 
methoxy, ethoxy, propoxy, isopropoxy, trifluoromethoxy, acetyl, propionyl, methoxymethyl, 
ethbxymethyl, 2-hydroxyethyl, 2-methoxyethyl, butbxycaibonyl and 2-e1hoxyefliyl, 

and wherein any CHj or CH3 group within an R** or an R' substituent, olher than a CH2 

20 group within a heterocyclyl group or a heterocycUc ring, optionally bears on each said CH2 or 
CH3 group one or more substituents independently selected from fluoro, chloro, bromo, 
methyl, ethyl, propyl, isopropyl, hydroxy, amino, methoxy, ethoxy, methylamino. ethylamino, 
di-melhylammo, di-ethylamino, N-methyl-N-ethylamino, acetylamino, methylsulfonyl, 
mefliylfhio and ethylsulfonyl; 

25 (nnr) R*^ andR', which may be the same or different, are selected from hydrogen, methyl, 
ethyl, propyl, isopropyl, tot-butyi, allyl. 2-propynyl, cydopropyl, cyclobutyl, piperidinyl. 2- 
(pynoUdinyl)ethyi, 2-(moipholinyl)ethyl, 3-(piperazinyl)propyl and 3-(pyiroUdinyl)propyl, 
or 
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and R' together with the nitrogen atom to which they are attached form a 
heterocyclic ring selected from azetidin-I-yl, pyrrolidin-l-yl, piperidin-l-yl, morpholin-4-yl 
and piperazin-l-yl, 

and wherein when R* and R^ together with the nitrogen atom to which they are 
5 attached form a heterocycUc ring fliat is piperazin-l-yl, any nitrogen atom qjart from the 
NR^R' nitrogen atom is substituted by R'° wherein R'° is selected from hydrogen, (1- 
4C)aIkyI (for exaxaple methyl or ethyl) and (l-4C)alk;oxycarbonyl (for example tot- 
butoxycaibonyl), 

and wherein any heterocyclyl group within an R^ or an R' substituent or any 
10 heterocyclic ring formed by R*', r' and the nitrogen atom to which they are attached 

optionally bears one or more substituents, which may be the same or different, selected from 
oxo, hydroxy, hydroxymethyl, methyl, ethyl and butoxycarbonyl, 

and wherein any CH2 or CH3 group within an R* or an R'' substituent, other than a CH2 
group within a heterocyclyl group or a heterocyclic ring, optionaUy bears on each said CH2 or 
15 CH3 group one or more substituents independmtly selected from hydroxy, methoxy, di- 
methylamino, di-ethylamino, acetylamino, mefliylsulfonyl and methylfliio; 
(sssss) R* and R^ which may be the same or different, are selected from hydrogen, methyl, 
ethyl, propyl, isopropyl, butyl, ispbutyl, igt-butyl, vinyl, isopropenyl, allyl, but-2-enyl, 
ethynyl, 2-propynyl, butynyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, azetidinyl, 
20 pyrrolinyi, pyrroKdinyl, piperidinyl, homopiperidinyl, homopiperazinyl, dihydropyiidinyl, 
tetrahytojpyiidinyl, dihydropyrimidinyl, tetrahydropyrimidinyl, tetrahydrothienyl, 
tetrahydrpthiopyranyl, tetrahydrofuranyl, tetrahydropyranyl, cyclopropyhnethyl, 
cyclobutyhnethyl, cyclopentyhnethyl, cyclohexyhnethyl, 2-cyclopropylethyl, 2- 
cyclobutylethyl, 2-cyclopentylethyl, 2-cyclohexylethyl, azetidinyhnethyl, pyrrolinyhnethyl, 
25 pyrroUdinyhnethyl, moipholinyhnethyl, piperidinyhnethyl, homopiperidinylmethyl, 
piperazinyhnethyl, homopiperazinyhnethyl, dihydropyridinyhnethyl, 
tetrahydropyridinyhnethyl, dihydropyrimidinyhnethyl, tetrahydropyrimidinyhnethyl, 
tetrahydrothienyhnethyl, tetrahydrolhiopyranyhnethyl, thiomoipholinyhnethyl, 
tetrahydrofiiranyhnethyl, tetrahydropyranyhnethyl, 2-(azetidinyl)ethyl, 2-(pym)linyl)ethyl, 2- 
30 (pyrroUdinyl)ethyl, 2-(morpholinyl)ethyI, 2-(piperidinyl)ethyl, 2-<homopiperidinyl)ethyl, 2- 
(piperazinyl)ethyl, 2-(homopipera2inyl)ethyl, 2-(dihydropyiidinyl)ethyl, 2- 
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(tetrahydropyridmyl)ethyl, 2-(dihydropyrimidinyl)ethyl, 2-(tetraliydropyrimidinyl)ethyl, 2- 
(tetraliydrothienyl)ethyl, 2-(tetrahydrothiopyranyl)ethyl, 2-(thiomorpholinyl)ethyl, 2- 
(tetrahydrofuranyl)ethyl and 2-(tetrahydropyranyl)ethyl, or 

R andR together with the mtrogen atom to wWch they are attached fom 
5 aheterocyclic ring selected &om pynplidin-l-yl, pyrazolidin-l-yl, piperidin-l-yl, moipholin- 
4-yl and piperazin-l-yl, 

and wherein when and R^ together with the nitrogen atom to which they are 
attached form a heterocyclic ring selected from pyrazolidin-l-yl and piperazin-l-yl, any 
nitrogen atom apart from the NR^R^ nitrogen atom is substituted by R^°, wherein R^^ is 
10 selected from hydrogen, (1 -4C)alkyl (for example methyl or ethyl) and (l-4C)aIkoxycarbonyl 
(for example t^t-butoxycarbonyl), 

and wherein any heterocyclyl group within an R^ or an R'^ substituent or any 
heterocycUc ring formed by R^ R^ and the nitrogen atom to which they are attached 
optionally bears one or more substituents, which may be the same or different, selected from 
15 fluoro, chloro, bromo, oxo, hydroxy, hydroxymethyl, methyl, ethyl, propyl, butyl, isopropyl, 
isobutyl, trifluoromettiyl, vinyl, isopropenyl, allyl, but-2-enyl, ethynyl, 2-propynyl, butynyl, 
methoxy, ethoxy, propoxy, isopropoxy, trifluoromefhoxy, acetyl, pmpionyl, methoxymetibiyl, 
ethoxymethyl, 2-hydroxyethyl, 2-methoxyethyl and 2-ethoxyethyl, 

and wherein any CH2 or CH3 group within an R^ or an R'' substituent, other than a CH2 
20 group within a heterocyclyl group or a heterocyclic ring, optionally bears on each said CH2 or 
CH3 group one or more substituents independently selected from fluoro, chloro, bromo, 
methyl, ethyl, propyl, isopropyl, hydroxy, amino, methoxy, ethoxy, methylamino, ethylamino, 
di-methylamino, di-ethylamino, N-methyl-N-ethylamino, methylsulfonyl and efliylsulfonyl; 

(ttttt) R^ and R^, which may be the same or different, are selected from hydrogen, methyl^ 
25 ethyl, 2-hydroxyethyl, 2-methoxyethyl, 2-hydroxy-l,lKlimethyle11iyl, propyl, isopropyl, 3- 
hydroxypropyl, 2-hydroxypropyl, 3-methoxypropyl, 2-methoxypropyl, 2,3-dihydroxypropyl, 
isopropyl, 2-hydn)xy-isopropyl, vinyl, isopropenyl, allyl, but-2-enyl, ethynyl, 2-propynyl, 2- 
methylsulfonylethyl, 2-(dimethylamino)ethyl, 2-(diethylamino)ethyl, 2-(acetylamino)ethyl, 2- 
(methylfhio)ethyi, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, azetidinyl, pyrrolinyl, 
30 pyrrolidinyl, piperidinyl, homopiperidinyl, tetrahydrofiiranyl, tetrahydropyranyl, 
cyclopropyhnethyl, cyclobutylmethyl, cyclopentyhnethyl, cyclohexyhnethyl, 2- 
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cyclopropylethyl, 2-cyclobutylethyl, 2-cyclopentylethyl, 2-cyclohexylethyl, azetidinylmethyl, 
pyrrolidinylmethyl, piperidinylmethyl, homopiperidinylmethyl, tetrahydrothiopyranylmethyli 
tetrahydrofuranylmethyl, tetrahydropyranylmethyl, 2-(azetidmyl)ethyl, 2-(moipholin-4- 
yl)ethyl, 2-(pyn-olidinyl)ethyl, 2-(piperidinyl)ethyl, 2-(homopiperidinyl)ethyl, 2- 
5 (tetrahydrothienyI)ethyl, 2-(tetrahydrothiopyranyl)ethyl, 2-(thiomorpholmyI)ethyl, 2- 
(tetrahydrofi]ranyl)ethyl, 2<tetrahydropyranyl)e%l, 3<pipe^^ 
(pyrrolidinyl)propyl, or 

R andR together with the nitrogen atom to which they are attached fonn a 
heterocyclic ring selected fiom azetidin-l-yl, pyiroUdin-l-yl, piperidin-l-yl, moiphoUn-4-yl 
10 andpiperazin-l-yl, 

and wherein when and together with the nitrogen atom to which they are 
attached form a heterocyclic ring that is piperazin-l-yl, any nitrogen atom apart from the 
NR^"^ nitrogen atom is substituted by R^^ wherein R^^ is selected from hydrogen, (1- 
4C)alkyl (for example methyl or ethyl) and (l-4C)aIkoxycarbonyl (for example tot- 
15 butoxycarbonyl), 

and wherein any heterocyclyl groiq> within an R^ or an R' substituent or any 
heterocycUc ring formed by R^, R^ and the nitrogen atom to which they are attached 
optionally bears one or more substituents, which may be the same or different, selected from 
fluoro, chloro, bromo, oxo, hydroxy, hydroxymethyl, methyl, ethyl, propyl, isopropyl, 
20 trifluoromethyl,methoxy,ethoxy,propoxy,isopropoxyandtrifluoromethoxy; 

and wherein any CH2 group within a cycloalkyl group within an R^ or an R^ substituent 
optionally bears on each GH2 group 1 or 2 substituents independently selected from hydroxy, 
methyl, ethyl, methoxy and ethoxy, 

and wherein any CH2 or CH3 group within an R^ or an R*' substituent, other than a CH2 
25 group within a heterocyclyl group or a heterocyclic ring, optionally bears on each said CH2 or 
CH3 group one or more fluoro substituents; 

(uuuuu) R^ and which may be the same or differcnl^ are selected from hydrogen, methyl, 
ethyl, 2-hydroxyethyl, 2-methoxyefhyl, 2-hydroxy.l,l-dimethylethyl, propyl, isopropyl, 3- 
hydroxypropyl, 2-hydro3q/propyl, 3-methoxypropyl, 2,3-dihydroxypropyl, isopropyl, 2- 
30 hydroxy-isopropyl, allyl, 2-propynyl, 2-methylsulfonyIethyl, 2-(dimethylamino)ethyl, 2- 
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(diethylainino)ethyl, 2-(acetylamino)ethyl, 2-(methylthio)ethyl, cyclopropyl, cyclobutyl, 
piperidinyl, 2-(morpholin-4-yl)ethyl, 2-(pyrrolidinyl)ethyl, 3-(piperazinyl)propyl and 3- 
(pyrrolidiiiyl)propyl, or 

and together with tihe nitrogen atom to which they are attached form a 
5 heterocyclic ring selected from azetidin-l-yl, pyrrolidin-l-yl, piperidin-l-yl, morpholin-4-yl 
and piperazin-l-yl, 

and wherein when R^ and R^ together with the nitrogen atom to which they are 
attached form a heterocycUc ring that is piperazin-l-yl, any nitrogen atom apart from the 
NR^R^ nitrogen atom is substituted by R^^, wherein is selected from hydrogen, (l-4C)alkyl 
10 (for example methyl or ethyl) and (l-4C)alkoxycarbonyl (for example tert-butoxycarbonyl), 

and wherein any heterocyclyl group within an R^ or an R^ substituent or any 
heterocyclic ring formed by R^, R^ and the nitrogen atom to which they are attached 
optionally bears one or more substituents,. which may be the same or different, selected from 
fluoro, chloro, bromo, oxo, hydroxy, hydroxymethyl, methyl, ethyl, propyl, isopropyl, 
1 S trifluoromethyl, methoxy, ethoxy, propoxy, isopropoxy and trifluorometibioxy, 

and wherein any CH2 group within a cycloalkyl group within an R^ or an R^ substituent 
optionally bears on each CH2 group 1 or 2 substituents indepmdently selected from hydroxy, 
methyl, ethyl, methoxy and ethoxy, 

and wherein any CH2 or CH3 group within an R^ or an R^ substituent, other than a CH2 
20 group, within a heterocyclyl group or a heterocyclic ring, optionally bears on each said CH2 or 
CH3 group one or more fluoro substituents; 

(vww) R^ and R^, which may be the same or different, are selected from hydrogen, methyl, 
efliyl, 2-hydroxyethyl, 2-methoxyethyl, 2-hydn)xy-l,l-dimethylethyl, propyl, isopropyl, 3- 
hydroxypropjd, 2-hydrpxypropyi, 3-methoxypropyl, 2-methoxypropyl, isopropyl, vinyl, 

25 isopropenyl, allyl, but-2-enyl, ethynyl, 2Tpropynyl, 2-mefliylsulfonylethyl, 2- 

(dimethylamino)ethyl, cyclopropyl, cyclobutyl, cyclopentylj cyclohexyl, azetidinyl, 
pyrrolinyl, pyrrolidinyl, piperidinyl, honiopiperidinyl, tetrahydrofuranyl^ tetrahydropyranyl, 
cyclopropyhnethyl, cyclobutyhnethyl, cyclopentyhnethyl, cyclohexyhnethyl, 2- 
cyclopropylethyl, 2-cyclobutylethyl, 2-cyclopentylethyl, 2-cyclohexylethyl, azetidinyhnethyl, 

30 pyrrohdinyhnethyl, piperidinylmethyl, homopiperidinylmethyl, tetrahydrothiopyranylmethyl. 
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tetrahydrofuranylmethyl, tetrahydropyranylmethyl, 2-(azetidinyl)ethyl, 2-(morpholin-4- 
yl)ethyl5 2-(pyrrolidiiiyl)ethyl, 2-(piperi(iinyl)ethyl, 2-(homopipOTdinyl)ethyl, 2- 
(tetraliy(irothienyl)ethyl, 2-(tetrahydrothiopyranyl)ethyl, 2-(thiomorpholinyl)ethyl, 2- 
(tetrahydrofuranyl)ethyl and 2-(tetrahydropyranyl)ethyl, or 

5 and together with the nitrogen atom to which they are attached form a 

heterocyclic ring selected from pyrrolidin-l-yl, pyrazolidm-l-yl, piperidin-l-yl, morpholin-4- 
yl andpiperazin-l-yl, 

and wherein when R^ and R^ together with the nitrogen atom to which they are 
attached form a heterocycUc ring selected from pyrazolidin-l-yl and piperazin-l-yl, any 
10 nitrogen atom apart from the NR^^ nitrogen atom is substituted by R^^, wherein R^° is 

selected from hydrogen, (l-4C)alkyl (for example methyl or ethyl) and (l-4C)alkoxycarbonyl 
(for example tert-butbxycarbonyl), 

and wherein any heterocyclyl group within an R^ or an R^ substituent or any 
heterocycUc ring formed by R^ R^ and the nitrogen atom to which they are attached 
1 5 optionally bears one or more substituents, which may be the same or different, selected from 
fluoro, chloro, bromo, oxo, hydroxy, hydroxymethyl, methyl, etfayU propyl, isopropyl, 
trifluoromethyl, methoxy, ethoxy, propoxy, isopropoxy and trifluoromethoxy, 

and wherein any CH2 group within a cycloalkyl group within an R^ or an R^ substituCTit 
optionally bears on each CH2 group 1 or 2 substituents independently selected from hydroxy, 
20 methyl, ethyl, methoxy and ethoxy, 

and wherein any CH2 or CH3 groiq) within an R^ or an R^ substituent, other than a CH2 
group within.a heterocyclyl group or a heterocyclic ring, optionally bears on each said CH2 or 
CH3 group one or more fluoro substituents; 

(wwwww) R^ and R', which may be the same or different, are selected from hydrogen, 
25 methyl, ethyl, 2-hydroxyethyl, 2-methoxyelhyl, 2-hydroxy-l,l-dimethylethyl, 2- 

methylsulfonylethyl, 2-(dimethylamino)ethyl, propyl, isopropyl, isopropenyl, 2-propynyl, 
cyclopropyl, cyclobutyl, 2-(morphoIin-4-yl)ethyl and piperidinyl, or 

R^ and R^ together with the nitrogen atom to which they are attached form a 
heterocyclic ring selected from azetidin-l-yl, pyrrolidin-I-yl, piperidin-l-yl, morpholin-4-yl 
30 andpiperazin-l-yl. 
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and wherein when and together with the nitrogen atom to which they are 
attached form a heterocycUc ring that is piperazin-l-yl, any nitrogen atom apart from the 
NR^^ nitrogen atom is substituted by R^^ wherein R^^ is selected from hydrogen, (1- 
4C)alkyl (for example methyl or ethyl) and (l-4C)alkoxycarbonyl (for example tert- 
5 butoxycarbonyl), 

and wherein any heterocyclyl group within an R^ or an R^ substituent or any 
heterocyclic ring formed by R^, R^ and the nitrogen atom to which they are attached 
optionally bears one or more substituents, which may be the same or different, selected from 
fluoro, chloro, bromo, oxo, hydroxy, methyl, hydroxymethyl, ethyl, propyl, isopropyl, 
10 trifluoromethyl, methoxy, ethoxy, propoxy, isopropoxy and tiifluoromethoxy, 

and wherein any CH2 group within a cycloalkyl group within an R^ or an R^ 
substituent optionally bears on each CH2 group 1 or 2 substituents independently selected 
from hydroxy methyl, ethyl, methoxy and ethoxy; 

(xxxxx) R^ and R^, which may be the same or different, are selected from hydrogen, methyl, 
15 ethyl, 2-hydroxyethyl, 2-methoxyethyl, 2-hydroxy-l,l-dimethylethyl, 2-methylsulfonylethyl, 
2-(dimethylamino)ethyl, propyl, isopropyl, isoprop^yl, 2-propynyl, cyclopropyl, cyclobutyl, 
2-(morpholin-4-yl)ethyl and piperidinyl, or 

R^ and R^ together with the nitrogen atom to which they are attached form a 
heterocyclic ring selected from pyrrohdin-l-yl, pyrazolidin-l-yl, morpholin-4-yl and 
. 20 piperazin-l-yl, 

and wherein when R^ and R^ together with the nitrogen atom to which they are 
attached form a heterocyclic ring selected from pyrazolidin-l-yl and piperazin-l-yl, any 
nitrogen atom apart from the NR^^ nitrogen atom is substituted by R^^ wherein R^*^ is 
selected from hydrogen, (l-4C)aikyl (for example methyl or ethyl) and (l-4C)alkoxycarbonyl 
25 (for example ^-butoxycarbonyl), 

and wherein any heterocyclyl group within an R^ or an R^ substituent or any 
heterocyclic ring formed by R^ R^ and the nitrogen atom to which they are attached 
optionally bears one or more substituents, which may be the same or different, selected from 
fluoro, chloro, bromo, 0x0, hydroxy, methyl, hydroxymethyl, ethyl, propyl, isopropyl, 
30 trifluoromethyl, methoxy, ethoxy, propoxy, isopropoxy and trifluoromethoxy, 



wo 2005/118572 



PCT/GB2005/002215 



58. 

and wherein any CH2 group within a cycloalkyl group within an or an 
substituent optionally bears on each CH2 group 1 or 2 substituents independently selected 
from hydroxy methyl, ethyl, methoxy and ethoxy; 

(yyyyy) and R^ are both hydrogen; 

5 (zzzzz) R^ is hydrogen and R^ is selected from (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, 
(3-7C)cycloalkyl and heterocyclyl-(l-6C)alkyl (particularly (l-6C)aIkyl). 

and wherein any heterocyclyl groiq) within an R^ substituent optionally bears one or 
more substituents, which may be the same or different, as hereinbefore defined in (hhhhh), 

and wherein any CH2 or CH3 group within an R^ substituent optionally bears on each 
10 said CH2 or CH3 gcoup one or more substituents as hereinbefore defined in (hhhhh); 

(aaaaaa) R^ is hydrogen andR^ is selected fi-om (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl 
and (3-7C)cycloalkyl (particularly (l-6C)alkyl), 

and wherein any CH2 or CH3 group within an R^ substituent optionally bears on each 
said CH2 or CH3 group one or more substituents as hereinbefore defined in (iiiii); 

15 (bbbbbb) R** is (l-6C)alkyl and R'^ is selected fi-om hydrogen, (l-6C)alkyl, (2-6C)alkenyl, (2- 
6C)aIkynyl, (3-7C)cycloalkyl, heterocyclyl andheterocyclyl-(l-6C)alkyl, 

and wherein any heterocyclyl group within an R^ substituent optionally bears one or 
more substituents, which may be the same or different, as hereinbefore defined in (hhhhh) or 
(iiiii), 

20 and wherein any heterocyclyl groiq) within an R^ substituent optionally bears 1 or 2 

0x0 or thioxo substituents, 

and wherem any CH2 or CH3 group within an R^ or an R^ substituent, other than a CH2 
group within a heterocyclyl group, optionally bears on each said CH2 or CH3 group one or 
more substituents as hereinbefore defined in (hhhhh) or (iiiii); 

25 (cccccc) R^ and R^ are selected from (1 -4C)aIkyl (for example methyl or ethyl), ' 

and wherein any GJH2 or CH3 group within an R^ or an R^ substituent optionally bears 
on each said CH2 or CH3 group one or more hydroxy substituents; 

(dddddd) R^ and R^ together with the nitrogen atom to which they are attached form a 
heterocyclic ring selected from azetidin-l-yl,3-hydroxy-azetidinyl, morpholin-4-yl, piperazin- 
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1-yl, 4-methyl-pipera2iii-l-yl5 4-ethyl-piperazin-l-yl, 3-oxo-piperazin-l-yl, 4- 
butoxycarbonyl-piperazin-l-yl, 4-hydroxy-piperidin-l-yl, 3-hydroxy-piperidm-l-yl, 4- 
hydroxymethyl-piperidin-l-yl, 3-oxo-piperidin-l-yl, pyrrolidin-l-yl, 3-hydroxy-pyrrolidin-l- 
yl and 2-hydroxymethyl-pyrrolidin-l-yl; and 

5 (eeeeee) arid together with the nitrogen atom to which they are attached form a 
heterocyclic ring selected Scorn moiphoIin-4-)1, piperazin-l-yl, 4-methyl-piperazm-l-yl, 
pyrrolidin-l-yl, 3-hydroxy-pyiToUdin-l-yland2-hydroxymethyl-pyrrolidin-l-yL 

An embodiment of the present invention is a quinazoline derivative of the formula I 
wherein: 

10 mis 0; 

R^ is hydrogen; 

nisOorl; 

each R^, which may be the same or different, is selected fix)m halogeno, cyano, (1- 
4C)alkyl and (l-4C)alkoxy; 

15 is selected from O and 0C(R")2, wherein each R^^, which may be the same or 

different, is hydrogen or (l-3e)alkyl; 

is heteroaryl, 

and wherein optionally bears one or more substituents, which may be the same or 
different, as hereinbefore defined (for example optionally bears 1 or 2 substituents, which 
20 may be the same or different, selected from halogeno, cyano, hydroxy, (l"6C)alkyl, 
(1 -6G)alkoxy, and a group of the fonnula - ~ R^ wherein X^ is a direct bond and R^ is 
selected from halogeno-(l-4C)alkyi and hydroxy-(l-4Qalkyl); 

R"* and R^, which may be flie same or different, are selected from hydrogen and (1- 
6C)alkyI, and wherein any CH2 or CH3 groiq) witiiin any of R^ and R^ optionally bears on 
25 each said CH2 or CH3 group one or more substituents independently selected from halogeno, 
hydroxy, cyano, (l-6C)alkoxy, ainino, (2-6C)alkanoyl, (l-6C)alkylamino and di-[(l- 
6C)alkylamino]; and 

R^ and R^, which may be the same or different, are selected from hydrogen, (1- 
eQalkyl, (2-6C)aIkenyl, (2-6C)alkynyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-(l-6C)alkyl, (3- 
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7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heterocyclyl andheterocyclyl-(l-6C)alkyl, 
or 

and together with the nitrogen atom to which they are attached form a saturated 
4, 5, 6 or 7 membered heterocyclic ring which optionally contains one or more additional 
5 heteroatoms indq)endently selected from oxygen, S, SO, SO2 and NR^^ wherein R^^ is 
selected from hydrogen, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)allq^lsulfonyl, 
(l-6QaIlcylcarbonyl and (1 -6C)alkoxycaibonyl, 

and wherein any heterocyclyl group within an R^ or an R^ siibstituent or any 
heterocyclic ring formed by R^, R'^ and the nitrogen atom to which they are attached 
10 optionally bears one or more substituents, which may be the same or different, selected from 
halogeno, trifluoromettiyl, cyano, nitro, hydroxy, amino, formyl, mercapto, (l-6C)alkyl, 
(2.6C)alkenyl, (2-6C)alkynyl, hydroxy-(l-.6C)alkyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6C)alkylsumnyl, (l-6C)a]kylsulfonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy and from a group of the formula: 

15 . -X^-R^^ 

wherein is a dhrect bond or is selected from O, CO, SO2 and N(R^^), wherem R^^ is 
hydrogen or (l-4C)alkyl, and R^ ^ is selected from halogeno-(l-4C)alkyl, 
hydroxy-(MC)alkyl, (l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, amino-(l-4C)alkyl, 
N-(l-4C)alkylamino-(1.4C)alkyl and N,N-di-[(l-4C)alkyl]aniino-(l-4C)alkyl, 

20 and wherein any heterocyclyl group within an R^ or an R^ substituent or any 

heterocyclic ring formed by R^ R^ and the nitrogen atom to which they are attached 
optionally bears 1 or 2 0x0 or thioxo substituents; 

and wherein any CH2 orCHs group within an R^ oranR^ substituent, other than a CH2 
groiq) within a heterocyclyl groiq) or heterocyclic ring, optionally bears on each said GH2 or 

25 CH3 group one or more substituents independently selected fix)m halogeno, (l-6C)alkyl, 
hydroxy, cyano, ainino, caiboxy, carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, 
(l-6C)aIkoxy, (1.6C)alkylthio, (l-6C)alkylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 

30 N<l-6C)alkyl-(2-6C)alkanoylamino,N-(l-6C)alkylsulf^^ 
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N,N-di-[(l-6C)alkyl]sulfamoyl, (l-6C)alkylsulfonyIamino andN-(l-6C)alkyl-(l- 
6C)aIkylsulfonylainino; 

or a phannaceutically acceptable salt thereof. 

Another embodiment of the present invention is a quiniazoline derivative of the 
5 formula I wherein: 

m is 0; 

is hydrogen; 

nisOor 1; 

each R^, which may be the same or different, is selected from halogeno, cyano, (1- 
10 4C)alkyland(l-4C)alkoxy; 

is selected from O and 0C(R}\, wherein each R^^, which may be the same or 
different, is hydrogen or (l-3C)alkyl; 

QMs heteroaryl, 

and wherein optionally bears one or more substituents, which may be the same or 
15 different, as hereinbefore defined (for example optionally bears 1 or 2 substituents, which 
may be the same or different, selected from halogeno, cyano, hydroxy, (l-6C)alkyl, 
(l-6C)alkoxy, and a group of the formula -X^-R^ wherein X^ is a direct bond and R^ is 
selected from halogeno-(l-4C)aIkyl and hydroxy-(l-4C)alkyl); 

R"^ and R^, which may be the same or different, are selected from hydrogen and (1- 
20 6C)alkyl, and wherein any CH2 or CH3 group within any of R"* and R^ optionally bears on 
each said CH2 or CH3 group one or more hydroxy substituents; and 

R^ and R^, which may be the same or different, are selected from hydrogen, (1- 
6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-7C)cycloalkyl, heterocyclyl and heterocyclyHl- 
6C)alkyl,or 

25 R^ and R^ together with the nitrogen atom to which they are attached form a saturated 

4, 5, 6 or 7 membered heterocyclic ring which optionally contains one or more additional 
heteroatoms independently selected from oxygen, S, SO, SO2 and NR^^ wherein R^° is 
selected from hydrogen, (l-6C)alkyl and (l-6C)alkoxycaibonyl, 



wo 2005/118572 



PCT/GB2005/002215 



62 

and wherein any heterocyclyl group within an or an substituent or any 
heterocyclic ring formed by R^, R^ and the nitrogen atom to which they are attached 
optionally bears one or more substituents, which may be the same or dififerent, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, fonnyl, mercapto, (l-6C)alkyl, 
5 (2-6C)alkenyl, (2-6C)alkynyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6C)alkylsulfinyl, (l-6C)aIkylsulfonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy and from a group of the formula: 

-X^R^^ 

wherein is a direct bond or is selected from O, CO, SO2 and N(R^^), wherein R^^ is 
10 hydrogen or (1 •4C)alkyl, and R^ ^ is selected from halogeno-(l-4C)alkyl, 
^ hydroxy-(l-4C)alkyl,(l-4C)alkoxy-(l-4C)alkyl,cyano-(l-4C)^^ 

N-(l-4C)alkylamino-(l-4C)alkyl and JiN-di-[(l-4C)alkyl]amino-(l-4C)aIkyl, 

and wherein any heterocyclyl groiq) within an or an R^ substituent or any 
heterocyclic ring formed by R^ R^ and the nitrogen atom to which they are attached 
15 optionally bears 1 or 2 0x0 or tbioxo substituents, 

and wherein any CH2 or CH3 groiq) within an R^ or an R^ substituent, other than a CH2 
groi^ within a heterocyclyl group or heterocyclic ring, optionally bears on each said CH2 or 
CH3 group one or more substituents indq)endently selected from halogeno, (l-6C)alkyl, 
hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)a]kynyl, 

20 (l-6C)alkoxy, (l-6C)alkylthio, (1.6C)alkylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylammo, 
di-[(l"6C)alkyl]amino, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino,N-(l-6C)alkylsuU^^ 
N,N-di-[(l-6C)alkyl]sulfamoyl, (l-6C)alkylsulfonylaniino andN-(l-6C)alkyl-(l- 

25 6C)alkylsulfonylamino; 

or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invration is a quinazoline derivative of the 
formula I wherein: 

mis 0; 

30 R^ is hydrogen; 
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n is 0 or 1 (particularly 1); 

each R^, which may be the same or different, is selected ftom halogeno (such as chloro 
or fluoro), (l-4C)alkyl (such as methyl) and (l-4C)alkoxy (such as methoxy); 

is selected from O and 0C(R^^)2, wherem each R*^ is hydrogen; 

5 qMs pyridinyl (such as pyridin-2-yl or pyridin-3-yl), 

and wherein optionally bears one subistituent selected from (l-4G)alkyl (such as 
methyl) and a group of the formula: 

-X^-R^ 

wherein X^ is a direct bond and R^ is halogeno-(l-4C)alkyl (such as fluoromethyl); 
10 R"^ is hydrogen; 

R^ is (l-4C)alk)d, wherein any CH2 or CH3 group within R^ optionally bears on each 
said CH2 or CH3 group one or more hydroxy substituent; 

R^ and R^, which may be the same or different, are selected from hydrogen, (1- 
4C)alkyl and (3-6C)cycloalkyl, or . ; 

15 ' R^ and R^ together with the nitrogen atom to which they are attached form a saturated 
4, 5 or 6 membered heterocyclic ring which optionally contains one additional oxygen 
heteroatom, 

r 

and wherein any heterocycUc ring formed by R^ R^ and the nitrogen atom to which 
they are attached optionally bears one substituent selected from hydroxy and from a group of 
20 fhefomiula: 

-X^-R^^ 

wherein X^ is a direct bond and R^^ is hydroxy-(l-4C)alkyl, 

and wherein any heterocyclic ring formed by R^ R*^ and the nitrogen atom to which 
they are attached optionally bears 1 0x0 substituent; 

25 and wherein any CH2 or CH3 group within an R^ or an R^ substituent, other than a CH2 

group within a heterocyclyl group or heterocycUc ring, optionally bears on each said CH2 or 
CH3 group one hydroxy substituent; 

or a pharmaceutically acceptable salt thereof 
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Another embodiment of the present invention is a quinazoline derivative of the 
formula I wherein: 

m is 0; 

is hydrog^i; 

5 nisi; 

is selected from (l-4C)alkyI (such as methyl) and (l-4C)alkoxy (such as methoxy) 
(particularly RMs(l-4Qalkyl); 

xVisO; 

is pyridinyl (such as pyridin-2-yl or pyridin-3-yl), 

1 0 and wherein bears one substituent selected from (l-4C)alkyl (such as methyl) and a 

group of tiie formula: 

-X^-R^ 

wherein is a direct bond and R^ is halogeno-(l-4C)alkyl (such as fluoromethyl) (Q^ 
particularly bears one (l-4C)alkyl substituent); 

15 R^ is hydrogen; 

R^is(l-4C)alkyl; 

R^ and R^ which may be the same or different, are selected from hydrogen and (1- 
4C)alkyl, 

and wherein any CH2 or CH3 group within an R^ or an R^ substituent, optionally bears 
20 on each said CH2 or CH3 group one hydroxy substituent; 

or a phaimaceutically acceptable salt thereof 

Another embodiment of the present invention is a quinazoline derivative of the 
formula I wherein: 

m is 0; 

25 R^ is hydrogen; 

nisOorl; 
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each R^, which may be the same or different, is selected from halogeno (such as chloro 
or fluoro), cyano, (l-4C)alkyl (such as methyl) and (l-4C)alkoxy (such as methoxy); 

is selected from O and 0C(R^^)2, wherein each R^^ is hydrogen; 

is pyridinyl (such as pyridin-2-yI or pyridin-3-yl), 

5 and wherein optionally bear one substituent selected from cyano and (l-4C)alkyl; 

and R^, which may be the same or different, are selected from hydrogen and (1- 

4C)aIkyl; 

R^ and R^, which may be the same or different, aire selected from hydrogen, (1- 
4C)alkyl and (3-6G)cycloalkyl, or 

10 R^ and R^ together with the nitrogen atom to which they are attached form a saturated 

4, 5 or 6 membered heterocyclic ring which optionally contains one additional heteroatom 
independently selected from oxyjgen and NR'*', wherein R^^ is (l-4C)a]kyl; 

and wherein any heterocyclic ring formed by R^, R^ and the nitrogen atom to which 
they are attached optionally bears one substituent, selected from hydroxy and from a group of 
15 the formula: 

wherein is a direct bond and R^ ^ is hydroxy-(l -4C)alkyl, 

and wherein any heterocyclic ring formed by R^, R^ and the nitrogoa atom to which 
they are attached optionally bears 1 oxo substituent; 

20 and wherein any CH2 or CH3 groxQ) within an R^ or an R^ substituent, other than a CH2 

group within a heterocyclyl group or heterocycUc ring, optionally bears on each said CH2 or 
CH3 group one or 2 substituents indq>OTdently selected from hydroxy, (l-4C)alkoxy and 
(MQalkylsulfonyl; 

or a phannaceutically acceptable salt thereof 

25 A particular embodiment of the quinazoline derivatives of the formula I is a quinazoline 
derivative of the formula la: 
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la 

wherein: 

m is 0, 1 or 2; 

5 each R\ which may be the same or different, is selected from hydroxy, (l-6C)aIkoxy, 

(3-7C)cycloaIkyl-oxyand (3-7C)cycloa]kyl-(l-.6C)alkoxy, 

and wherein any C3l2 or CH3 group within an substituent optionally bears on each 
said CH2 or CH3 group one or more substituents independently selected from halogeno, 
(l-6Qalkyl, hydroxy and (l-6C)alkoxy; 

10 is hydrogen or (MQalkyl; 

n is 0, 1,2, 3 or 4; 

each R^, which may be the same or different, is selected from halogeno, cyano, (1- 
4C)allgrI, trifluoromethyl, (WQalkoxy, (2-4C)alkenyl and (2-4C)alkynyl; 

R^ and R^, which may be the same or different, are selected from hydrogen and (1- 
15 6C)alkyl,or 

R"* and R^ together with the carbon atom to which they are attached form a (3- 
7C)cycloalkyl ring, 

and wherem any CH2 or CH3 group within any of R^ and R^ optionally bears on each 
said CH2 or CH3 group one or more substituents independently selected from halogeno, 
20 hydroxy, cyano, (l-6C)alkoxy, amino, (2-6C)aikanoyl, (l-6C)alkylaimno and di-[(l- 
6C)allcylamino]' 
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and R', which may be the same or different, are selected from hydrogen, (1- 
6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-7C)cycloalkyl, (3-7C)cycloalkyKl-6C)alkyl, (3- 
7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heterocyclyl and heterocyclyl-(l-6C)alkyl, 
or 

5 ' and R^ together with the nitrogen atom to which they are attached form a saturated 

4, 5, 6 or 7 meinbered heto'ocyclic ring which optionally contains one or niore additional 
heteroatoms independoitly selected from oxygen, S, SO, SO2 and NR^^, wherein R*® is 
selected from hydrogen, (l-6C)a]kyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkylsulfonyl, 
(l-6C)alkylcaibonyl and (l-6C)alkoxycaibonyl, 

10 and wherein any heterocyclyl group within an R^ or an R^ substituent or any 

heterocyclic ring formed by R^, R^ and the nitrogen atoni to which they are attached 
optionally bears one or more substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, formyl, mercapto, (l-6C)alkyl, 
(2-6C)alkenyl, (2-6C)alkynyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylthio, 

15 (l-6C)alkylsulfinyl, (l-6G)alkylsulfonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]anuno, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy and from a group of the formula: 

wherein is a direct bond or is selected from O, CO, SO2 and N(R^^), wherein R^^ is 
hydrogen or (l-4C)alkyl, and R^^ is selected fipm hal6geno-(l-4C)alkyl, 
20 hydroxy-(l-4C)all*yl, (l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, amino-(l-4C)alkyl, 
N-(l-4C)aIkylamino-(l-4C)alkyl and EN-di-[(l-4C)alkyl]amino-(l-4C)alkyl, 

and wherein any heterocyclyl group within an R^ or an rJ substituent or any 
heterocyclic ring formed by R^ R''^ and the nitrogen atom to which they are attached 
optionally bears 1 or 2 0x0 or thioxo substituents, 

25 and wherein any CH2 or CH3 group wittiin an R^ or an R^ substituent, other tiban a CH2 

group withm a heterocyclyl group or heterocycUc ring, optionally bears on each said CH2 or 
CH3 group one or more substituents independently selected from halogeno, (l-6C)alkyl, 
hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, 
(l-6C)alkoxy, (l-6C)alkylthio, (l-6C)aIkylsulj5nyl, (l-6C)alkylsulfonyl, (l-6C)alkylamino, 

30 di-[(l-6C)alkyl]amino, N-(l-6C)alkylcarbamoyl, NJj-di-[(l>6C)alkyl]carbamoyl 
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(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6Qalkanoylamino,N-(l-6C)alkylsu^ 

N,N-dH(l-6C)alkyl]sulfamoyl, (l-6C)aIkylsulfonylainino andN-(l-6C)alkyl-(l- 
6C)alkylsulfonylainiiio; 

5 or a pharmaceutically acceptable salt thereof. 

Another particular enibodimeat is a quinazoline derivative of the formula la wherein: 

. m is 0, 1 or 2; 

each R\ which may be the same or different, is selected fix>m hydroxy, (1 -6C)alkoxy, 
(3-7C)cycloalkyl-oxyand (3-7G)cycloalkyl.(l-6C)alkoxy, 

10 and wherein any CH2 or CH3 group witlain an substituent optionally bears on each 

said CH2 or CH3 group one or more substituents independently selected &om halogeno, 
(l-6C)alkyi[, hydroxy and (1.6C)alkoxy, 

is hydrogen or (l-4C)alkyl; 

nisO, l,2,3or4; 

15 each R^ which may be the same or different, is selected fix>m halogeno, (l-4C)alkyl, 

trifluoromethyl, (l-4Qalkoxy, (2-4Qalkenyl and (2-4Q 

R^ and R^ which may be the same or different, are selected from hydrogen and (1- 
6C)alkyl,or 

R"* and R^ together with the carbon atom to which they are attached form a (3- 
20 7C)cycloalkylring, 

and wherein any CH2 or CH3 groiqp within any of R'^ and R^ optionally bears on each 
said CH2 or CH3 group one or more substituents independently selected from halogeno, 
hydroxy, cyano, (l-6C)alkoxy, amino, (2-6C)alkanoyl, (l-6C)alkylamino and di-[(l- 
6C)aU;ylamino]; 

25 R^ and R^, which may be the same or different, are selected from hydrogen, (1 - 

6C)aIkyl, (2-6C)alkenyl, (2«6C)alkynyl, (3-7C)cycloaIkyl, (3-7C)cycloalkyHl-6C)alkyl, (3- 
7C)cycloalkenyl, (3r7C)cycloalkenyl-(l-6C)alkyl, heterocyclyl andheterocyclyl.(l-6C)alkyl, 
or 
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and together with the nitrogen atom to which they are attached form a saturated 
5 or 6 membered heterocychc ring which optionally contains one or more additional 

• heteroatoms independently selected from oxygen and NR^^, wherein R^° is selected from 
hydrogen, (l-6C)alkyl, (2-6C)aIkenyl, (2-6C)alkynyl, (l-6C)a]kylsulfonyl and 

5 (l-6C)alkylcaibonyl, 

and wherein any heterocyclyl group within an R^ or an R^ substituent or any 
heterocyclic ring formed by R^, R^ and the nitrogen atom to which they are attached 
optionally bears one or more substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, fonnyl, mercapto, (l-6C)alkyl, 
10 (2-6C)alkenyl, (2-6C)alkynyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy, (l-6C)aIkylthio, 
(l-6C)alkylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylamino, di-[(l-6C)a]kyl]amino, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy and from a group of the formula: 

-X^-R" 

wherein is a direct bond or is selected from O, CO, SO2 and N(R^^), wherein R^^ is 
15 hydrogen or (l-4C)alkyl, and R^^ is halogeno-(l-4C)alkyl, hydroxy-(l-4C)aIkyl, 
(l-4C)alkoxy-(l-4Qalkyl, cyano-(l-4C)alkyl, amino-(l-4C)alkyl, 
N-(MQalkylamino-(l-4QaIkyl andN,N-<U^ 

and wherein any heterocyclyl group within an R^ or an R^ substituent or any 
heterocyclic ring formed by R^, R^ and the nitrogen atom to which they are attached 
20 optionally bears 1 or 2 0x0 or thioxo substituents, 

and wherein any CH2 or CH3 group within an R^ or an R^ substituent, other than a CH2 
groiq) within a heterocyclyl group or a heterocyclic ring, optionally bears on each said CH2 or 
CH3 group one or more substituents independently selected from halogeno, (l-6C)aIkyl, 
hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, 

25 (l-6C)alkoxy, (l-6q)alkylthio, (l-6C)aIkylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylammo, 
di-[(l-6C)alkyl]amino, N-(l-6C)al]cylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)aIkanoylamino, 
N<l-6C)alkyK2-6C)aIkanoylaihino, N-(l-6C)alkylsulfemoyl, 
N,N-di-[(l-6C)alkyl]sulfamoyl, (l-6C)aIkylsulfonylamino and N-(l-6C)allcyl-.(l. 

30 6C)alkylsulfonylamino;. 
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or a phannaceutically accq)table salt thereof. 

Particularly, in the quinazoline derivatives of the formula la, n is 0, 1 or 2 (more 
particularly 0 or 1, even more particularly 1) and, when present, at least one is in a meta- 
position (3-position) relative to the nitrogen of the anilino group in the formula la. 

5 In one aspect of the quinazoline derivatives of the formula la, may be selected from 

halogeno, (l-4C)alkyl, (l-4C)alkoxy and (2-4C)alkyhyl, for example maybe selected from 
chloro and methyl, 

In another aspect of the quinazoline derivatives of the formula la, R^ may be selected 
from halogeno, cyano, (l-4C)alkyl and (l-4C)alkoxy, for example R^ may be selected from 
10 chloro, fluoro, cyano, methyl and methoxy (particularly chloro and methyl). 

Particularly, in the quinazoline derivatives of the formula la, m is 0 or 1 (for example 
m is 0) and R\ when present, is located at the 7-position on tiie quinazoline ring in the 
fonnula la. When m is 1, R* is suitably located at the 7-position on the quinazoline ring and 
is selected from methoxy, ethoxy, propyloxy, isopropyloxy, cyclopropyhnefhoxy, 
15 2-hydioxyethoxy, 2-fluoroethoxy, 2-methoxyethoxy, 2-ethoxyethoxy, trifluoromethoxy, 
2,2-difluoroethoxy and 2,2,2-trifluoroethoxy Qiarticularly methoxy). 

Particularly, in the quinazoline derivatives of the formula la, R^ is selected from 
hydrogen and methyl (more particularly hydrogen). 

Particularly, in the quinazoline derivatives of the fonnula la, R"* and R^, which may be 
20 the same or different, are selected from hydrogen and (l-3C)alkyl, wherein any CH2 or CH3 
group wifhm any of R"^ and R^ optionally bears on each said CH2 or CH3 group one or more 
(for example 1, 2 or 3) substituents indepradently selected from halogeno, hydroxy, cyano, 
(l-6C)alkoxy, amino, (2-6C)alkanoyl, (1-^Qalkylamino anddi-[(l-6C)alkylanuno] 
(particularly hydroxy). 

25 More particularly, in the quinazoline derivatives of the fonnula la, (i) R"* and R^ are 

both hydrogen, (ii) R"^ is hydrogen and R^ is (l-3C)alkyl, optionally substituted by hydroxy, 
or (iii) R^ and R^ are both methyl. 

In one aspect of the quinazoline derivatives of the formula la, may be selected from 
2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 6-mefhoxypyridin-3-yl, 6-cyanopyridin-3-yl, 6- 
30 methylpyridin-3-yl, 6-hydroxymethylpyridin-3-yl, 6-fluoromethylpyridm-3-yl, 6- 
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fluoropyridin-3-yl, pyrazin-2-yl, l,3-thiazol-2-yl, l,3-thiazol-5-yl, pyrimidin-S-yl, pyridazin- 
3-yl and l-methyHH-pyrazoM-yL 

Another particular embodiment of the quinazoline derivatives of the formtda I is a 
qxiinazoline derivative of the formula lb: ^ ^ 



5 




lb 



wherein: 

m is 0, 1 or 2; 

each R\ which ntiay be the same or different, is selected from hydroxy, (l-6C)alkoxy, 
10 (3-7C)cycloalkyl-<)xyand (3-7C)cycloa]kyHl-6C)alkox 

and wherein any CH2 or CH3 group within an substituent optionally bears on each 
said CH2 or CH3 group one or more substituents independently selected from halogeno, 
(l-6C)aIkyl, hydroxy and (l"6C)alkoxy; 

is hydrogen or (l-4C)alkyl; 

15 nisO, l,2,3or4; 

each R^, which may be the same or different, is selected from halogeno, cyano, (1- 
4C)alkyl, trifluoromethyl, (l-4C)alkoxy, (2-4C)alkenyl and (2-4C)alkynyl; 

R"* and R^, which may be the same or different, are selected from hydrogen and (1- 
6C)alkyl, or 

20 R^ and R^ together with flie carbon atom to which they are attached form a (3- 

7C)cycloa]kji ring, 

and wherein any CH2 or CH3 group within any of R^ and R^ optionally bears on each 
said CH2 or CH3 group one or more substituents independently selected from halogeno, . 
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hydroxy, cyano, (l-6C)alkoxy, amino, (2-6C)alkanoyl, (l-6C)alkylaniino and di-[(l- 
6C)alkylanimo]; 

and R^, which may be the same or dijSerent, are selected from hydrogen, (1- 
6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-7C)cycloalkyl, (3"7C)cycloalkyl-(l-6G)alkyl, (3- 
5 7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heterocyclyl and heterocyclyl-(l-6C)alkyl, 
or 

R^ and R^ together with the nitrogen atom to which they are attached form a saturated 
4, 5, 6 or 7 membered heterocyclic ring which optionally contains one or more additional 
heteroatoms independently selected from oxygen, S, SO, SO2 andNR^^ wherein R^^ is 
10 selected from hydrogen, (l-6C)alkyl, (2-6C)alkenyl', (2-6C)alkynyl, (l-6C)alkylsulfonyl, 
(l-6C)alkylcarbonyl and (l-6C)alkoxycarbonyl, 

and wherein any heterocyclyl group within an R^ or an R^ substituent or any 
heterocycUc ring formed by R^ R^ and the nitrogen atom to which they are attached 
optionally bears one or more substituents, which may be the same or different, selected from 
15 halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, fonnyl, mercapto, (l-6C)alkyl, 
(2-6C)alkenyl, (2-6C)alkynyl, hydroxy-Cl-eQalkyl, (l-6C)alkoxy, (l-6C)aJkylthio, 
(l-6C)alkylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, . 
(2-6C)alkanoyl, (2-6C)alkanoyloxy and from a groiq) of the fomula: 

-X^-^R^* 

20 wherein is a direct bond or is selected from O, CO, SO2 and N(R^^), wherein R^^ is 

hydrogen or (MC)allcyl, and R^^ is selected from halogeno-(l-4C)alkyl, 
hydroxy-(l-4C)alkyl, (l-4C)alkoxyKl-4C)alkyl, cyano-(l-4C)alkyl, amino-(l-4C)alkyl, 
N-(l-4C)alkylamino-(l-4C)alkyl and M^.di-[(l-4C)alkyl]amino-(l-4C)alkyl, 

and herein any heterocyclyl group within an R^ or an R^ substituent or any 
25 heterocyclic ring formed by R^ R^ and the nitrpgen atom to which they are attached 
optionally bears 1 or 2 0x0 or thioxo substituents, 

and wherem any CH2 or CH3 group within an R^ or an R^ substituent, other than a CH2 
group within a heterocyclyl group or heterocyclic ring, optionally bears on each said CH2 or 
CH3 group one or more substituents independently selected from halogeno, (l-6C)a]kyl, 
30 hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)aIIcynyl, 
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(l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylainino, 
di-[(l-6C)alkyl]ainino, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbainoyl, 
(2-6C)alkaiioyl, (2-6C)aIkanoyloxy, (2-6C)alkanoylaniino, 
N<l-6C)alkyl-(2-6C)alkanoyIainino,N-(l-6C^ 
5 N,N-di-[(l-6C)alkyl]sulfamoyl, (l-6C)alkylsulfonylaniino andN-(l-6C)alkyl-(l- 
6C)alkylsulfoiiylamino; 

or a phaimaceutically acceptable salt fhereof. 

Another particular embodiment is a quinazoline derivative of the formula lb wherein: 

m is 0, 1 or 2; 

10 each which may be flie same or different, is selected fiom hydroxy, (l-6C)alkoxyj 

(3-7C)cycloalkyl-oxyand (3-7C)cycloalkyHl-6C)alkoxy, 

and wherein any CH2 or CH3 group within an substituent optionally bears on each 
said CH2 or CH3 group one or more substituents independently selected from halogeno, 
(l-^6C)alkyl, hydroxy and (l-6C)alkoxy, 

15 R^ is hydrogen or (l-4C)alkyl; 

nisO, l,2,3or 4; 

each R^, which may be flie same or different, is selected from halogeno, (MQalkyl, 
trifluoromethyl, (1 -4C)alkoxy, (2-4C)alkenyl and (2-4C)alkynyl; 

R"^ and R^, which may be the same or different, are selected from hydrogen and (1- 
20 6C)aIkyl,or 

R^ and R^ together with the carbon atom to which they are attached form a (3- 
7C)cycloaIkyl ring, 

iand wherem any CH2 or CH.3 ffoup within any of R"* and R^ optionally bears on each 
said CH2 or CH3 group one or more substituents independently selected from halogeno, 
25 hydroxy, cyano, (l-6C)alkoxy, amino, (2-6C)alkanoyl, (l-6C)alkylamino and di-[(l- 
6C)alkylamino], 

R^ and R^, which may be the same or different, are selected from hydrogen, (1- 
6C)alkyl, (2«6C)alkenyl, (2-6C)alkynyl, (3-7C)cycloalkyl. (3-7C)cycloalkyKl-6C)alkyl, (3- 
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7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)aIkyl, heterocyclyl andheterocyclyl-(l-6C)alkyl, 
or 

and together with the nitrogea atom to which they are attached form a saturated 
5 or 6 membered heterocyclic ring which optionally contains one or more additional 
5 heteroaitoms independently selected fix>m oxygen and NR^*^, wherein R^° is selected ftom 
hydrogen, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkylsulfonyl and 
(l-6C)alkylcarbonyl, 

and wherein any het^x>cyclyl group within an R^ or an R^ substituent or any 
heterocyclic ring formed by R^ R^ and the nitrogen atom to which they are attached 
10 optionally bears one or more substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, formyl, mercapto, (l-6C)alkyl, 
(2-6C)alkenyl, (2-6C)alkynyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6C)alkylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)a]kylamino, di-[(l-6C)alkyl]amino, 
(2-6C)a]kanoyl^ (2-6C)alkanoyloxy and fiom a group of the formula: 

15 -X^-R" 

wherein is a direct bond or is selected from O, CO, SO2 and N(R*^), wherem R*^ is 
hydrogen or (l-4C)alkyl, and R" is halogeno-(l-4C)alkjd, hydroxy-(l-4C)alIcyl, 
(MC)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, ammo-(MC)alkyl, 
N-(l-4Qalkylanuno-(MC)alkyl and N,N-di-[(l-4C)alkyl]amino-(l-4C)alkyl 

20 and wherein any heterocyclyl group within an R^ or an R^ substituent or any 

heterocyclic ring formed by R^, R^ and the nitrogen atom to which they are attached 
optionally bears 1 or 2 0x0 or thioxo substituents,- 

and wherein any CH2 or CH3 group within an R^ or an R^ substituent, other than a CH2 
group within a heterocyclyl group or a hetCTOcyclic ring, optionally bears on each said CH2 or 

25 CH3 group one or more substituents indepeiidently selected from halogeno, (l-6C)alkyl, 
hydro^, cyano, amino, carboxy, carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, 
(l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, N-(l-6C)alkylcaibamoyl, N.N-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)a]kanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 

30 N-(l-6C)alkyl-(2-6G)alkanoylamino, N-(l-6C)alkylsulfamoyl, 
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N,N-di-[(l-6C)alkyl]sulfamoyl, (l-6C)alkylsulfonylammo aiidN-(l-6C)alkyKl- 
6C)alkylsuifonylainmo; 

or a phaimaceutically acceptable salt thereof. 

Particularly, in the quinazoline derivatives of the formula lb, n is 0, 1 or 2 (more 
5 particularly 0 or 1, even more particularly 1) and, when present, at least one is in a meta- 
position (3-position) relative to the nitrogen of the anitino group in the formula lb. 

In one aspect of the quinazoline derivatives of the formula lb, may be selected from 
halogeno, (l-4C)alkyl, (l-4C)alkoxy and (2-4C)alkynyl, for example R^ may be selected from 
chloro and methyl (particularly methyl). 

10 In another aspect of the c qumazoline derivatives of the formida 

selected from halogeno, cyano, (l-4C)alkyl and (l-4C)alkoxy, for example R^ may be 
selected from chloro, fluoro, cyano, niethyl and medioxy (particularly chloro and methyl). 

Particularly, in the quinazoline derivatives of the formula lb, m is 0 or 1 (for example 
m is 0) and R^ when present, is located at the 7-position on the quinazoline ring in the 
15 formula lb. When m is 1, R^ is suitably located at the 7-position on the quinazoline ring and 
. is selected from methoxy, ethoxy, propyloxy, isopropyloxy, cyclopropylmethoxy, 
2-hydroxyethoxy, 2-fluoroethoxy, 2-methoxyethoxy, 2-ethoxyethoxy, trifluoromethoxy, 
2,2-difluoroethoxy and 2,2,2-trifluoroethoxy (particularly methoxy). 

Particularly, in the quinazoline derivatives of the formula lb, R^ is selected from 
20 hydrogen and methyl (more particularly hydrogen). 

Particularly, in the quinazoline derivatives of the formula lb, R^ and R^ which may be 
the same or different, are selected from hydrogen and (l-3Qalkyl, wherein any CH2 or CH3 
group within any of R"^ and R^ optionally bears on each said CH2 or CH3 group one or more 
(for example 1, 2 or 3) substituents independently selected from halogeno, hydroxy, cyano, 
25 (l-6C)alkoxy, amino, (2-6C)alkanoyl, (l-6C)alkylamino and di-[(l-6C)alkylammo]. 

More particularly, in the quinazoUne derivatives of the formula lb, (i) R"^ and R^ are 
both hydrogen, (ii) R"^ is hydrogen and R^ is (l-3C)alkyl, optionally substituted by hydroxy, 
or (iii) R"^ and R^ are both methyl; 

In one aspect of the quinazoline derivatives of the formula lb, may be selected 
30 from 2-pyridinyi, 3-pyridinyl, 4-pyridinyl, 6-methoxypyridin-3-yl, 6-cyanopyridin-3-yl, 6- 
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methylpyridin-S-yl, 6-hydroxymethylpyri<iin-3-yl, 6-fluoromethylpyridin-3-yl, 6- 
fluoropyricim-3-yl, pyrazin-2-yl, l,3-tlua2ol-2-yl, l,3-Mazol-5-yl,pyrimidm-5-yl,pyridazin- 
3-yl and l-methyl-lH-pyrazol-4-yl. 

Another particular embodiment of the quinazoline derivatives of the formula I is a 
5 quinazoline derivative of the formula Ic: 




Ic 

wherein: 

misO, ror2; 

10 each R\ which may be the same or different, is selected fiom hydroxy, (l-6C)aIkoxy, 

(3-7C)cycloalkyl-oxy and (3-7C)cycloaIkyl-(l-6C)alkoxy, 

and wherein any CH2 or CH3 group within an substituent optionally bears on each 
said CH2 or CH3 group one or more substituents independently selected from halogeno, 
(l-6C)alkyl, hydroxy and (l-6C)alkoxy; 

15 is hydrogen or (l-4C)alkyl; 

nisO, 1,2, 3 or 4; 

each R^, which may be the same or different, is selected from halogeno, cyano, (1- 
4C)alkyl, trifluoiomethyl, (l-4C)alkoxy, (2-4C)alkenyl and (2-4C)alkynyl; 

R'* and R^, which may be the same or different, are selected from hydrogen and (1- 
20 6C)alkyl,or 

R^ and R^ together with the carbon atom to which they are attached form a (3- 
7C)cycloalkyl ring. 



wo 2005/118572 



PCT/GB2005/002215 



77 

and wherein any CH2 or CH3 group within any of and optionally bears on each 
said CH2 or CH3 group one or more substituents independently selected from halogeno, 
hydroxy, cyano, (l-6C)alkoxy, amino, (2-6C)alkanoyl, (l-6C)alkyIamino and di-[(l- 
6C)alkylamino]; 

5 R^ and R^, which may be the same or different, are selected from hydrogen, (1- 

6C)aIkyl, (2-6C)alkenyl, (2.6C)alkynyl, (3-7C)cycloalkyl, (3-7C)cycloalkyHl-6C)alkyl, (3- 
7C)cycloaIkenyl, (3-7C)cycloaIkenyl-(l-6C)alkyl, heterocyclyl andheterbcyclyl-(l-6C)a]kyi, 
or 

R^ and R^ together with the nitrogen atom to which they are attached form a saturated 
10 4, 5, 6 or 7 m^bered heterocyclic ring which optionally contains one or more additional 
hetCToatoms independently selected from oxygen, S, SO, SO2 and NR^®, wherein R^® is 
selected from hydrogen, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkylsulfonyl, 
(l-6C)alkylcarbonyl and (l-6C)alkoxycarbonyl, 

and wherein any heterocyclyl group within an R or an R substituent or any 
15 heterocyclic ring formed by R^ R^ and the nitrogen atom to which they are attached 

optionally bears one or more substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, foimyl, mercapto, (l-6C)aIkyl, 
(2-6C)alkenyl, (2.6C)alkynyl, hydroxy-(l-5C)alkyl, (1.6C)alkoxy, (l-6C)alkyltiiio, 
(l-6C)al]Qrlsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
20 (2-6C)alkanoyl, (2-6C)alkanoyloxy and from a group of the formula: 

-X^-R" 

wherein is a direct bond or is selected from O, CO, SO2 and N(R*^), wherein R^^ is 
hydrogen or (l-4C)alkyl, and R^^ is selected from lialogeno-(l-4C)alkyl, 
hydroxy-(MC)alkyl, (l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, amino-(l-4C)alkyl, 
25 N-(l-4C)alkylamino.(l-4C)alkyl andM,N-di-[(l-4C)alkyl]amino-(l-4C)alkyl, 

and wherein any heterocycljd groiq> within an R^ or an R^ substituent or any 
heterocyclic ring formed by R^ R^ and the nitrogen atom to which they are attached 
optionally bears 1 or 2 0x0 or thioxo substituents, 

and wherein any CH2 or CH3 group within an R^ or an R^ substituent, other than a CH2 
30 group within a heterocyclyl group or heterocyclic ring, optionally bears on each said CH2 or 
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CH3 group one or more substituents independently selected ifrom halogeno, (l-6C)aIkyl, 
hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, 
(l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylsnlfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
5 (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
NKl-6C)alkyl-(2-6C)alkanoylaniino, N-(l-6C)alkylsulfamoyl, 
N,N-di-[(l-6C)alkyl]sulfamdyl, (l-6C)alkylsulfonylamino andN-(l-6C)alkyl-(l- 
6C)alkylsulfonylamino; 

or a phannaceutically acceptable salt thereof. 

10 Another particular embodiment is a quinazoline derivative of the formula Ic wherein: 

m is 0, 1 or 2; 

each R\ which may be the same or different, is selected from hydroxy, (l-6C)alkoxy, 
(3-7C)cycloalk>i-oxyand (3-7C)cycloalIqrl-(l-6C)alkoxy, 

and wherein any CH2 or CH3 group within an substituent optionally bears on each 
1 5 said CH2 or CH3 group one or more substituents independently selected from halogeno, 
(l-6C)alkyl, hydroxy and (1 -6C)alkoxy, 

is hydrogen or (l-4C)alkyl; 

nisO, l,2,3or4; 

each R^, which may be the same or different, is selected from halogeno, (l-4C)alkyl, 
20 trifluoromethyl,(l^)alkoxy,(2-4C)alkenyland(2-4C^ 

R"^ and R^, which may be the same or different, are selected from hydrogen and (1- 
6C)alkyl,or 

R'* and R^ together with the carbon atom to which they are attached form a (3- 
7C)cycloalkyl ring, 

25 and wherein any CH2 or CH3 group within any of R"* and R^ optionally bears on each 

said CH2 or CH3 group one or more subistituents independently selected from halogeno, 
hydroxy, cyano, (l-6C)alkoxy, amino, (2-6C)alkanoyl, (l-6C)alkylamino anddi-[(l- 
6C)alkylamino], 



wo 2005/118572 



PCT/GB2005/002215 



79 

and R'', which may be the same or different, are selected from hydrogen, (1 - 
6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-7C)cycloalkyl, (3.7C)cycloalkyKl-6C)alkyl, (3- 
7C)cycloalkenyl, (3-7G)cycloalkenyl-(l-6C)alkyl, heterocyclyl andheterocyclyl-(l-6C)alkyl, 
or 

5 and R^ together with the nitrogen atom to which they are attached form a saturated 

5 or 6 membered heterocyclic ring which optionally contains one or more additional 
heteroatoms independently selected from oxygen and NR^°, wherein R^® is selected from 
hydrogen, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1.6C)alkylsulfonyl and 
(l-6C)alkylcaibonyl, 

10 and wherein any heterocyclyl group within an R^ or an R^ substituent or any 

heterocyclic ring formed by R^ R^ and the nitrogen atom to which they are attached 
optionally bears one or more substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, formyl, mercapto, (l-6C)alkyl, 
(2-6G)alkenyl, (2-6C)aIkynyl, hydroxy-(l-6C)alkyl, (l-6C)a]koxy, (l-6C)alkylthio, 

15 (l-6C)alkylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy and from a group of the formula: 

-X^-R'^ 

wherein is a direct bond or is selected from O, CO, SO2 and N(R^^), wherein R^^ is 
hydrogen or (l-4C)alkyl, and R" is halogeno-(MC)alkyl, hydroxy-(l-4C)alkyl, 
20 (l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, amino-(l-4C)alkyi, 
N-(MC)alkylamino-(l-4C)alkyl andliN-^-[(^ 

and wherein any heterocyclyl group within an R^ or an R^ substituent or any 
heterocyclic ring formed by R^ R^ and the nitrogen atom to which they are attached 
optionally bears 1 or 2 0x0 or thioxo substituents; 

25 . and wherem any CH2 or CH3 group within an R^ or an R^ substituent, other than a CH2 
group within a heterocyclyl gcovp or a heterocyclic ring, optionally bears on each said CH2 or 
CH3 group one or more substituents independently selected from halogeno, (l-6C)alkyl, 
hydroxy, cyano, amino, carboxy, carbamoyl, sulfiunoyl, (2-6C)alkenyl, (2-6C)alkynyl, 
(l-6C)aIkoxy, (l-6C)alkylthio, (l-6C)alkylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylamino, 

30 di-[(l-6C)alkyl]amino, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
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(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
NKl-6C)alkyl-(2-6C)alkanoylainino,N<l-6C)alkylsu^^ 
N,N-di-[(l-6C)aIkyl]sulfamoyl, (l-6C)alkylsulfonylamino and N-(l-6C)alkyHl- 
6C)alkylsulfonylamino; 

5 or a pharmaceutically acceptable salt thereof. 

Particularly, in the quinazoline derivatives of the formula Ic, n is 0, 1 or 2 (more 
particularly 0 or 1, cvea more particularly 1) and, when present, at least one is in a meta- 
position (3-position) relative to the nitrogen of the anilino group in the formula Ic, 

In one aspect of the quinazoline derivatives of the formula Ic, may be selected from 
10 halogeno, (I-4C)alkyl, (l-4C)alkoxy and (2-4C)alkynyl, for example R^ may be selected from 
chloro and methyl (particularly methyl). 

In anoflio: aspect of the quinazoline derivatives of the formula Ic, R^ may be selected 
from halogeno, cyano, (l-4C)a]kyl and (l-4C)aIkoxy, for example R^ may be selected from 
chloro, fluoro, cyano, methyl and methoxy particularly chloro and methyl). 

15 Particularly, in the quinazoline derivatives of the formula Ic, m is 0 or 1 (for example 

m is .0) and R\ when presmt, is located at the 7-position on the quinazoline ring in the 
formula Ic. When m is 1, R^ is suitably located at the 7-position on the quinazoline ring and 
is selected from methoxy, ethoxy, propyloxy, isopropyloxy, cyclopropylmethoxy, 
2-hydroxyethoxy, 2-fluoroethoxy, 2-methoxyethoxy, 2-ethoxyethoxy, trifluoromethoxy, 

20 2,2-difluoroethoxy and 2,2,2-trifluoroethoxy (particularly methoxy). 

Particularly, in the quinazoline derivatives of the formula Ic, R^ is selected from 
hydrogen and methyl (more particularly hydrogen). 

Particularly, in the quinazoline derivatives of the fonnula Ic, R^ and R^ which maybe 
the same or different, are selected from hydrogen and (l-3C)alkyl, vdierein any CH2 or CH3 
25 group within any of R"^ and R^ optionally bears on each said CH2 or CH3 group one or more 
(for example 1, 2 or 3) substituents independently selected from halogeno, hydroxy, cyano, 
(l-6C)alkoxy, amino, (2-6C)aJkanoyl, (l-6C)alkyIamino anddi-[(l-6C)a]kylamino]. 

More particularly, in the quinazoline derivatives of the fonnula Ic, (i) R"* and R^ are 
both hydrogen, (ii) R"* is hydrogen and R^ is (l-3Qalkyl, optionally substituted by hydroxy, 
30 or (iii)R'* and R^ are both methyl. 
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In one aspect of the quinazoline derivatives of the formula Ic, may be selected from 
2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 6-methoxypyridin-3-yl, 6-cyanopyridin-3-yl, 6- 
methylpyridin-3-yl, 6-hydroxymethylpyridin-3-yl, 6-fluoromethylpyridin-3-yl, 6- 
flubropyridin-3-yl, pyrazin-2-yl, l,3-thiazol-2-yl, l,3-thiazol^5-yl, pyrimidin-5-yl, pyridazin- 
5 3-yl and I-methyl-lH-pyrazol-4-yl. 

A particular quinazoline derivative of the invention is, for example, any one or more 
of the quinazoline derivatives of the formula I selected from: 

2-[(4-{[3-cUoro-4-(pyridin-2-yhnethoxy)phenyl]amino}quinazolin-5-yl)ox 

2- {4-[3-chloro-4-(pyridin-2-yhnethoxy)-phenylaniino]-quinazolin-5-ylox^ -iV^(2- 
10 methanesutfonyl-ethyl)-acetamide; 

2- {4-[3-cMon)-4-(pyridin-2-yhnethoxy)-phenylanmo]-quinazolin-^ -iV-cyclopropyl- 
acetamide; 

2- {4-[3-K:Uoro-4-^yridin-2-yhnethoxy)-phenylaniino]-^uiiiazolin-5-yl^ -JV-cyclobutyl- 
acetamide; 

15 2-{4-[3-cUoro-4-(pyridin-2-yhnethoxy)-phenylamino]-quinazolin-5-yb^ 
ethyl)-acetaniide; 

2-{4-[3-cMord-4-^yridin-2-yhnethoxy)-phenylamino]-<imna^ 
acetamide; 

A/'-allyl-2- {4-[3-cUoro-4-(pyridin-2-yhnethoxy)-phenylamino]-qiiinazolin-5-yloxy} - 
20 acetamide; 

2- {4-[3K5UorO'4-(pyridin-2-ylmethoxy)-phenylanaino]-quinazolin-5-^^^ 
methyl-acetamide; 

2-[(4- {[3-cUoro-4-(pyridin-2-ytoethoxy)phenyl]an^ 
morpholin-4-ylethyl)acetan:iide; 

25 2-{4-[3-cUorb-4-ft)yridin-2-yhnethoxy)-phenylamino]-<iuinazolin-5-yl^^ 
prop-2-ynyl-acetamide; 

2-[(4-{[3-chloro-4-0pyridin-2-ybnethoxy)phenyl]amino}quinazolin^ 
hydroxyethy^-iV-methylacetamide; 
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2- {4-[3-cUoro-4-(pyridm-2-ylmethoxy)-phenylainino]-qmnazol^^ -//-(2- 
methanesulfonyUethyl)-JV-methyi-acetarmde; 

2-{4-[3-cWoro-4-(pyridin-2-ylmethoxy)-phenylammo]-quiii^ 
methyl-piperidin-4-yl)-acetamide; 

5 2-{4-[3-cUoro-4-(pyridin-2-ylmethoxy)-phenylamino]-^um 
methyl-acetamide; 

2- {4-[3-cUoro-4-(pyridin-2-ylmethoxy)-phenylaminol-quin -JV-(2- 
dimethylainino-ethyl)-iV^methyl-acetamide; 

iV'-[3-chloro-4-(pyiidin-2-ylmethoxy)phehyl]-5-(2-mor^^ 
10 amine; 

JV^[3-cUoro-4-(pyridin-2-y]methoxy)phen^ 
amine; 

iV^[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]-5-[2-(4-methylpiper 
oxoetihioxy]qiiinazolin-4<-amine; 

15 (2i?)-2-[(4-{[3K:Uoro-4-(pyridin-2-ylmethoxy)phenyl]ani^ 
yl)oxy]propanamide; 

(2/2)-2-[(4-{[3-«hloro-4<pyridin-2-ylmethoxy)phenyl]amino}quiB^ 
methylpropanamide; 

(2jR)-2-[(4-{[3-chlpro-4-(pyridin-2-ylmethoxy)phenyl]amino}qui^ 
20 dimethylpropanamide; 

(2/2)-2-[(4- {[3-cWoro-4-(pyridin-2-ylmethoxy)phenyl]amino} quinazolin-5-yl)oxy]-iV^(2- 
hydroxyethyl)-iV^methylpropanamide; 

iV-[3-cMoro-4-(pyridin-2-ylmethoxy)phenyl]-5-[(ljR)-l-^^ 
ylethoxy]qiiinazolin-4-amine; 

25 (3iJ)4-{(2iJ)-2-[(4-{[3-cUoro-4-(pyridin-2-yImethoxy)phenyl]an^ 
yl)oxy]propanoyl}pyrrolidin-3-ol; 

((2iS)-l-{(2/i)-2-[(4-{[3K;moro-4-(pyridin-2-ylmete 
yl)oxy]pn)panoyl}pyrn)Iidin-2-yl)methanol; 
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((2i?)4 - {(2i?)-24(4- {[3-cMoro-4-(pyridin-2-ylmethoxy)phenyl]ain^ 
yl)oxy]propanoyl}pyrrolidin-2-yl)methanol; 

iV-[3<moro-4-(pyridin-2-ylmethoxy)phenyl]-5-[(^ 
oxoethoxy]quinazoliii-4-amine; 

5 (2S>2-[(4-{[3KjMoro-4-(pyridm-2-ylmethoxy)phenyl]an^ 
propanamide; 

(25)-2r[(4- {[3H:Woro-4-(pyridin-2-ylmethoxy)phenyl]ammo}qim 
mefhylpropanamide; 

(25>2-[(4-{[3<Moro-4-(pyridin"2-ylmethoxy)phenyl]^^ 
10 dimethylpropanamide; 

(2iS)-2-[(4-{[3-cMoro-4-(pyridin-2-ylme1iioxy)phenyl]amm 
hydroxyethyl)-iy^methylpropanainide; 
(3jR)-l-{(25>2-[(4-{[3K:moro-4-(pyridm-2-ylmethoxy)plien^^^ 
yl)oxy]propanoyl}pyiiolidiii-3-ol; 

15 (3S)4-{(25)-2-[(4-{[3KjWoro-4Hi)yridin-2-ylm^ 
yl)oxy]propanoyl}pyrrolidiii-3-ol; 

((2iS)4-{(2iS)-2-[(4-{[3-cWoro-4-(pyridin-2-ylmethoxy)phen^ 
yl)oxy]propanoyl}pyrrolidin-2-yl)methanol; 

(2ii)-2-[(4-{[3-cWoro-4-(pyridin-2-ylmethoxy)phenyl]an^ 
20 hydroxy-JV-methylbutaiiainide; 

(2R)-24(4-{[3-cmoro-4-(pyridin-2-ylmethoxy)phenyl]a^ 
hydioxy-JSr-(2-hydroxy-l J-dime1]iylethyl)buto 

(2iJ)-2-[(4-{[3-cmoro-4-(pyridin-2-ylmethoxy)phenyl]a^ 
hydroxy-iV^-dimethylbutanamide; 

25 (21i)-24(4-{[3-cMoro-4-0?yridm-2-ylmethoxy)phe 
hydroxy-iV^(2-hydroxyethyl)-iV^methylbutanamide; 

(3i?)-3-[(4-{[3-chloio-4-(pyridm-2-ylmethoxy)phenyl]a 
morpholm-4-yl-4-oxobutan-l-ol; 
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(37?)-3-[(4-{[3-cUoro-4-(pyridin-2-ylmethoxy)phen 
pyrrolidin- 1 -ylbutan- 1 -ol; 

(3i?)-3-[(4-{[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]aam 
methylpiperaziii-l-yl)-4-oxobutan-l-ol; 

5 2-[(4-{[3-cUoro-4-(pyridin-2-ylmethoxy)phenyl]amino}quinazolm^ 
methiylpropanaimde; 

2-[(4- {[3-cUoro-4-(pyridm-2-y]methoxy)phenyl]amino} qiiinazolin-5-yl)oxy]-7V,2- 
dimethylpropanamide; 

2-[(4- {[3-cMoro-4-(pyridin-2-ylmetfaoxy)phenyl]ammo} qTimazolin-5-yl)oxy]-iV'-(2--hydroxy- 
10 l,l-dimethylethyl)-2-methylpropaiiamide; 

2-[(4-{[3-cUoro-4-^yridin-2-ylme1hoxy)pheayl]amino}qi^^ 
hydroxyethyl)-2-mefhLylpropaiiaiiude; 

2-[(4- {[3-cMoro-4-(pyridin-2-ylmethoxy)phenyl]amino} quinazolin-5-yl)oxy]rA^^--bis(2- 
hydroxyethyl)-2-methylpropanamide; 

15 2-[(4-{[3-chlorp-4-(pyridin-2-ylmetJioxy)phenyl]an^ 
hydroxyethyl)-JV^-diinethylpropanainide; 

(3i?)-l-{2-[(4-{[3-cUon)-4-<pyridin-2-ylmethoxy)ph 
methylpropanoyl}pyrrolidin-3-ol; 

/^-(2-hydroxyethyl)-2-methyl-2-[(4-{[3-methyl-4-(pyrid^^ 
20 ylmethoxy)phenyl]ainino}quinazolm-5-yl)oxy]propanaimd 

iVi2-dimethyl-2-[(4-{[3-me11iyl-4-(pyridin-2-ylme&^ 
yl)oxy]propanaimde; 

2-{[4-({3-methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl}anm 
yl]oxy}acetainide; 

25 A^-(2-hydroxyethyl)-2-{[4<{3-me%l-4-[(6-me%lpyridi^^^ 
. yl)oxy]phenyl} aiiiino)quinazolin-5-yl]oxy} acetamide; 

JV^mefhyl-2-{[4<{3-methyM-[(6-methylpyridin-3-^^^ 
yljoxy} acetamide; 
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JV<2-hydroxye%l)-iV-me%l-2-{[4<{3-methyl-4-[(6-methylp>^ 
yl)oxy]phenyl} ainino)quinazolin-5-yl]oxy} acetamide; 

iV^ {3-methyl-4-[(6-methylpyridin-3-yl)oxy]phCT^^ 
yletlioxy)quinazolin-4-amine; 

5 ^'-{3-me%l-4-[(6-methylpyri<iin-3-yl)oxy]phenyl}-5-(2-oxo-^^^ 
ylethoxy)qumazoKn-4-amine; 

Ar-{3-methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl}-5-[2-(4-me&^^ 
oxoethoxy]quinazolin-4-amme; 

(25>2-{[4-({3-methyl-4-[(6-methylpyridin-3-yl)o^ 
10 yl]oxy}propanamide; 

(2i?)-2-{[4-({3-methyl-4-[(6-methylpyridin-3-yl)oxy]^^ 
yl]oxy}propanamide; 

(2i?)-i\r-(2-hydroxyethyl)-iV^methyl-2-{[4-({3-me&^^ 
yl)oxy]phenyl}aaiino)qiiiiiazolm-5-yl]oxy}propanamide; 

15 2-methyl-2-{[4-({3-me11iyl-4-[(6-me%lpyridinO-yl)^^ 
yl]oxy}propana]nide; 

i\^,2-^e%l-2- {[4-({3-me&yl-4-[(6-methylpyri^^ 
yl]oxy}propanainide; 

(3ii)-l-{(2aS>-2-[(4- {[3K^Uoro-4-(pyridin-2-ylmethoxy)phenyl]airdno}qumazo 
20- yl)oxy]propanoyl}pyrrolidin-3-oI; 

(3iS)-l-{(25)-2-[(4-{[3HjUoro-4-0>yridm-2-ylme&^ 
yl)oxy]propanoyl}pyrrolidiii-3-ol; 

(3iJ)4- {(2i?)-2-[(4- {[3-methyl-4-(pyridm-2-yImethoxy)p^^ quinazolin-5- 
yl)oxy]propanoyl}pyrrolidm-3-oi; 

25 (2i2)-jy^methyl-2-[(4- {[3-methyl-4-(pyridin-2-yImet^^ 
yl)oxy]propanamide; 

(2i?>J\r-(2-hydroxye%l)-W^methyl-2^ 
ylinethoxy)phenyl]aimno} qumazolin-5-yl)oxy]propanamide; 
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5-[(rjR)- 1 -inethyl-2-oxo-2-pyrrolidiii- 1 -ylethoxy]-iV-[3-methyl-4-(pyri<iin-2- 
ylmethoxy)phenyl]quinazolin-4-amine; 

2-methyl-2-[(4- {[3-me1hyl-4-(pyri(iin-2-ylmethoxy)phen34]aiim 
yl)oxy]propanamide; 

5 i\r-(2-hydroxyethyl)-2-methyl-2-{[4-({3-methyl-4-[(6-me 
yl)oxy]phenyl}amino)quinazoUn-5-yl]oxy}propanamide; 

iV'-(2-hy(koxyethyl)-M2-dimethyl-2-{[4-({3-methyM-[(^ 
yl)oxy]phenyl}amino)qumazolin-5-yl]oxy}propananiide; 

(2fi)-iV-methyl-2- {[4-({3-methyl-4-i(6-methylpyridin-3-yl)oxy]phenyl}ainino)q 
10 yl]oxy}propaiiaimde; 

(2iS)-;\^-(2-hydroxye%l)-2-{[4-({3-me%l-4-[(6-meth^^ 
yl)oxy]phenyl}amino)quinazolin--5-yl]oxy}propanainide; 

(25)-J\r-(2-hydroxyethyl>iV-methyl-2- {[4-({3-methyl-4-[(6-melliylpyridm-3-. 
yl)oxy]phenyl} ainmo)quinazolin-5-ylioxy}propanainide; 

15 JV^-{3-methyI-4-[(6-methylpyridin-3-yl)oxy]phOTyl}-5-[(l^^ 
oxoe1boxy]quinazolm-4-aiiune; 

(3iS)-l-((2iS)-2-{[4-({3-methyl-4-[(6-metiiylpyridin-3-yl)^^ 
yl]oxy}propanoyl)pyrrolidiii-3-ol; 

(35)4<(2/J)-2-{[4<{3-me%l-4-[(6-me%lpyridin-3-yl)oxy]pheny^^ 
20 yl]oxy}propanoyl)pyrrolidin-3-ol; 

(3i?)-l-((2i?)-2-{[4-({3-me%l-4-[(6-methylpyridm-3-yl^^^ 
yl]oxy}piopaiioyl)pynofidin-3-ol; 

(2i?)-iV'-methyl-2-{[4-({3-methyl-4-[(6-methyipyridi^ 
yl]oxy}propanamide; 

25 (2i?)-iV'-(2-hydroxyethyl)-2- {[4-({3-methyl-4-[(6-methylpyridm-3- 
yl)oxy]phenyl}amino)quinazolin-5-yl]oxy}propanamide; 

(2i?)-iV;Ar^e%l-2-{[4-({3-me%^ 
yl)oxy]phOTyl}aiiiino)quina2»lin-5-yl]oxy}propanainide; 
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(2/2)-Ar.isopropyl-2-{[4-({3-me%l-4-[(6-methylpyridin-3-^^^ 
5-yl]oxy}propanainide; 

(2/?)-^-e%l-2-{[4-({3-me11iyl-4-[(6-methylp^ 
yl]oxy}ptopanamide; 

5 (2i?>Ar.[2-(diethylamino)ethyl]-2-{[4-(P 

yl)oxy]phenyl}ainmo)quinazolm-5-yl]oxy}piopai^ 

(2/?>7/.[2-(dimethylaiiiino)ethyl]-2-{[4-({3-^^ 
yl)oxy]phenyl} ainino)quina2olm-5-yl]oxy}propaiiamide; 

(2K)-7/-cyclopropyl-2-{[4-({3-methyl-4-[(6-methylp 
10 yl)oxy]phenyl}ammo)quma2X)lm-5-yl]oxy}propan^ 

(2/^)-^^3-hyd^oxypropyl)-2-{[4-({3-methyl■4-K^ 
yl)oxy]phenyl}amino)quinazolin-5-yl]oxy}propanamide; 

(2/2)-Ar-(2-methoxye%l)-2-{[4-({3-methyl-4-[(6-meth^^^ 
yl)oxy]phenyl}ainino)qumazolin-5-yl]oxy}piopanamide; 

15 (2/?)-2-{[4-(.{3-methyl-4-[(6-mefliylpyridm^^ 
(2-morpholin-4-ylethyI)propanamide; 

(2/?>2-{[4-({3-metiiyl-4-[(6-methylpyridin-3-yI)ox 
(2-pynDUdm-l-ylethyl)propanainide; 

(2/?)-iV-[2<acetylaiiiino)ethyl]-2--{[4-({3-methyM-[(6-m 
20 yl)oxy]phenyl}amino)qiimazolm-5-yl]oxy}propaiiamide; 

(2/?>2-{[4-({3-methyl-4-[(6-methylpyridin-3-yl)oxy]ph^ 
[3-(4-methylpiperazm-l-yl)propyl]pix)pan^ 

(2/i>2-{[4-({3-methyl-4-[(6-methylpyridin-3-yl)oxy]pheny 
[3-(2-oxopynrolidin-l-yl)propyl]propanaimde; 

'25 (2/?)-2-{[4-({3-metliyl-4-[(6-me%lpyridin-3-yl)oxy]phen^ 
[2-(methylthio)ethyl]propanaiiiide; 

(2/?>iV^<3-methoxypropyl)-2-{[4-({3-methyM.^^^^ 
yl)oxy]phenyl}aimno)qumazolin-5-yl]oxy}piopanamide; 
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(2i?)-7\^cyclobutyl-2-{[4-({3-methyK4-[(6-methylpyridin-3-^^^ 
5-yl]oxy}propanamide; 

(2ii)-JV^[(2/?)-2-hydix)xypropyl]-2-{[4-({3-m^ 
yl)oxy]phenyl}ainino)quinazolin-5-ylioxy}propmaim 

5 (2iZ)-iV^[(2»S)-2-hydroxypropyl]-2-{[4-({3-me%l-4-K^^ 
yl)oxy]phenyl} aniino)qumazolin-5-yl]oxy}propanamide; 

(2/^)-^^[(2lS)-2,3-dihyd^Gxyp^opyl]-2-{[4-({3-methyl-4-K^^ 
yl)oxy]phenyl}amino)quina2»lin-5-yl]oxy}propanamide; 

imyN-[ilRy2'hydioxyA-m^ 
10 yl)oxy]phenyl}ainino)qumazolin-5-yl]Qxy}propanaim 

(2/^>^^[(15)-2-hydroxy-^methyletJlyl]-2-{[4<{3-m^^^^^ 
yl)oxy]phenyl}amino)quinazolin-5-yl]oxy}propanaim 

Ar-{3-metiiyl-4-[(6-metliylpyridin-3-yl)oxy]phenyl}-5-[(li?)4-^^ 
oxoethoxy]quinazolm-4-amme; 

15 (2/^)-^^[2-(dimethylamino)ethyl]-^^methy^^^ 

yl)oxy]phenyl}aimno)qiunazolm-5-yl]oxy}propan^ 

5-[(liI)-l.mefliyl.2-(4-mettiylpiperazm-l.yl)-^ 
metiiylpyridin-3-yl)oxy]phenyl}qiiinazolin-4-anu 

[(2i?)-l-((2i?)-2-{[4-({3-methyl-4-[(6-methylpyridin-3-yl)oxy]phm^ 
20 yl]oxy}propanoyl)pyrrolidm-2-yl]methanol; 

[(25)-l-<(2/?)-2.{[4-({3-methyl-4-[(6.^^ 
yl]oxy}piDpanoyl)pyrrolidm-2-yl]methanol; 

l-((2i?)-2-{[4-({3-methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl} 
yl]oxy}propanoyl)piperidin-4-ol; 

25 (2i?)-iV^-bis(2-hydroxyethyl)-2-{[4-({3-methyM^ 
yl)oxy]phenyl}airdno)quinazolm-5-yl]oxy}piX)panamide; 

(2/?)-iV-^thyl-JV^(2-hydroxyethyi)-2-{[4^ 
yl)oxy]phenyl}ainmo)quma2olm-5-yl]oxy}propanainide; 
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(2/?>iV^-bis(2-methoxyethyl)-2-{[4-({3-methyl-4-[(^ 
yl)oxy]phenyl}aiiiino)quinazolin-5-yl]oxy}propanami(le; 

5-[(l^)-2-(4-ethylpiperazm-l-yl)-l-methyl-2-oxoethoxy]Ti^^ 

3- yl)oxy]phOTyl}qumazolin-4-ainine; 

5 (3i?)-l-((2i?)-2-{[4-({3-methyl-4-[(6-methylpyridin-3-yl)oxy]ph 
yl]oxy}propanoyl)piperidin-3-ol; 

(3iS)-l-((2R)-2-{[4-({3-me%l-4-[(6-methylpyridin-3-y^^^ 
yl]oxy}propanoyl)piperidin-3-ol; 

4- ((2i?)-2-{[4-({3-methyl-4-[(6-methylpyridm-3-yl)oxy]phOT^ 
10 yl]oxy}propanoyl)piperazin-2-one; 

[l-((2/?)-2-{[4-({3-methyl-4-[(6-methylpyridin-3-yl)oxy]^^ 
yl]oxy}piX)panoyl)piperidin-4-yl]methanol; 

tert-butyl 4-((2i?)-2- {[4-( {3-methyM-[(6-methylpyridin-3-yl)oxy]phenyl} atnino)qmna2olin- 

5- yl]oxy}propanoyl)pipera2ine-l-carboxylate; 

15 JV-{3-methyM-[(6-methylpyridm-3-yl)oxy]phenyl}-5-[(l^^ 
ylefhoxy]quinazolin-4-amine; 

5-[(Ii?)-2-azetidin-l-yl-l-me1hyl-2-oxoetboxy]-iV^ 
yl)oxy]phCTyl}quinazolm-4-amine; 

l-((2i2)-2- {[4-({3-methy^4-[(6-methylpyridin-3-yl)oxy]pherlyl}aInino)^ 
20 yl]oxy}propaiioyl)azetidin-3-ol; 

(2/?)-iSK2-methoxyethyl>iV^methyl-2-{[^ 
yl)oxy]phenyl} aimho)qumazolin-5-yl]oxy}piopanamide; 

(2iJ)rAyVKUethyl-2-{[4-({3-methyl-4-[(^^ 
5-yl]oxy}propanainide; 

25 /^-{3-methyM-[(6-methylpyridm-3-yl)oxy]phe^^ 
yletlioxy]quinazolin-4-amiQe; 

(2/?>^^(3-hydn)xypropyl>iV'-me%l-2-{[4-({3-m^ 
yl)oxy]phenyl}ammo)qumazolm-5-yl]oxy}piopaiiami(le; 
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iV^[3-fluoro-4-(pyridin-3-yloxy)phenyl]-5-[(ljR)-l-methyl^^ 
oxoethoxy]qiiinazolm-4-amine; 

iV^{3HsWoro-4-[(6-methylpyridm-3-yl)oxy]phenyl}-5-[(llJ)-l-meth^ 
oxoefhoxy]quinazolin-4-ainme; 

5 iV^[3-chlorp-4"(pyridin-3-yloxy)phenyl]-5-[(l/{)-l -methyW^ 
oxoefhoxy]quinazolin-4-amme; 

5-[(li?)-l«methyl-2-morpholin-4-yl-2-oxoethoxy]-iV'-{4-[(6-meth^ 
yl)oxy]phenyl} quinazolin-4-ainine; 

5-[(liJ)-i-methyl-2-moipholin'4-yl-2-oxoethoxy]-iV^[4-(p)^ 
10 4-anurie; 

iV^{3-methoxy-4-[(6-me%lpyridiB-3-yl)oxy]phenyl}-5-[^ 
oxoefhoxy]qiimazolm-4-amme; 

iV^[3-methoxy-4-(pyridin-3-yloxy)phenyl]-5-[(li2)-l-methyl-2-m 
oxoethoxy]qiimazolin-4-amine; 

15 N- {3-£luoro-4-[(6-methylpyridin-3-yl)oxy]phenyl} -5-[(l/J)-l-methyl-2-morpholin-4-yl-2- 
oxoetlioxyJquiziazoIin-4-amme; 

iV'- {3-cyano-4-[(6-metii3dpyridin-3-yl)oxy]pheny 
oxoet]ioxy]qxiina2olin-4-amme; 

iV^[3-cyano-4-(pyridin-3-yloxy)phenyl]-5-[(li?)-l-meth^^ 
20 oxoethoxy]quinazolin-4-aniiiie; . 

5-[(lJ2)-l-methyl-2-moipholm-4-yl-2-oxoethoxy]-iV'-[3-^^ 
yloxy)phenyl]quinazolin-4-ainme; 

5-[(li?)-l-methyl-2-moipholin-4-yl-2-oxoefhoxy]-iV^[3-methyl 
yloxy)plienyl]qiainazolin-4-aniine; 

25 5-[(li?)4-methyl-2-moipholin-4-yl-2-oxoethoxy]-iV'-[3-me&^^ 
yloxy)phenyl]quinazolin-4-aimne; 

5-[(ljR>l-metiiyl-2-moipholin-4-yl-2-oxoethoxy]-i\r-[3-me^^^ 
yloxy)phenyI]quinazolin-4-aniine; 
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5-[(li?)-l-methyl-2-moipholm-4-yl-2-oxoethoxy]-//-[3-me% 
yloxy)phenyl]quinazolin-4-ainine; 

iV^{4-[(6-me1hoxypyridin-3-yl)oxy]-3-methylphenyl}-5-[(li?) 
oxoethoxy]qiimazolin-4-amine; 

5 5-[(li?)-l-methyl-2-morpholin-4-yl-2-<)xoethoxy]-iV^[3-m^ 
yIoxy)phenyl]qumazolin-4-amine; 

5-[(li?)-l-methyl-2-moipholin-4-yl-2-oxoethoxy]-i\r-[3-methyl-^ 
yloxy)phenyl]qiiinazolin-4-ainme; 

5-[2-methyl-4-( {5-[(li?)-l-metiiyl-2-mpipholin-4-yl-2-oxoethoxy]qu^^ 
10 yl}aimno)phenoxy]pyridme-2-carbonitrile; 

5-[(liJ)-l-methyl-2-moipholin-4-yl-2-oxoethoxy]-iV'-[3-meth^ 
yloxy)phenyl]qiiinazolin-4-amine; 

(2/?>i\A-(2-hydroxyethyl)-2-{[4-({3-methoxy-44(6-me%^ 
yl)oxy]phenyl} ainino)quiiiazolin-5-yl]oxy} -7V-methylpropanamide; 

15 (2ii)-2-{[4-({3-methoxy-4^[(6-methylpyridin-3-yl)oxy]phenyl}a^ 
iV'^^iimethylpropanaimde; 

(2/?)-iV^ethyl-2-{[4-({3-methoxy-4-[(6-methylpyridm 
yl]oxy}propanamide; 

. (2/?>iV^2-hydroxyethyl)-2-{[4<{3-methoxy-4-[(6-methyl^ 
20 yl)oxy]phenyl}ai]dno)qumazolm-5-yl]oxy}pK)panamide; 

4-((2i?)-2- {[4-({3-methoxy-4-[(6-methylpyridm-3-yl)oxy]pheiiyl} ainmo)qiimazolm-S- 
yl]oxy}propanoyl)piperazin-2-one; 

(2i2)-J\K2-me&oxye%l)-2-{[4-({3-me1hoxy-4-[(6-me 
yl)oxy]phenyl}ammo)qumazolin-5-yl]oxy}-i\^-methy^ 

25 (3i2)-lK(2i?)-2-{[4-({3-methoxy-4-[(6-methylpyridm-3-^^^ 
yl]oxy}propanoyl)piperidin-3-ol; " 

Ar-{3-methoxy-4-[(6-methylpyridin-3-yl)oxy]phenyl}-5-[ 
ylethoxy]quinazolin-4-amine; 
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(2/?)-JV^-dimetliyl"2--[(4- {[3-methyl-4-(pyridin-2-yloxy)phenyl]ammo}quinazol^^ 
yl)oxy]propanaimde; 

(2R)-i\^ethyl-2-[(4- {[3-methyl-4-(pyridm-2-yloxy)phenyl]aimno}quinazolm-5- 
yl)oxy]propanaimde; 

5 (2i?)TW'-(2-hydroxyethyl)-2-[(4-{[3-methyl-4-(pyridm 
yl)oxy]propanainide; 

(22J)-A^-(2-hydroxyethyl)-JV'-me%l-2-[(4-{[3-meth^^ 
yloxy)phenyl]amino}qiimazolm-5-yl)oxy]propanamide; . 

4- {(2i?)-2-[(4- {[3-metiiyl-4-(pyridin-2-yloxy)phenyl]a^^ 
10 yl)oxy]propanoyl}piperazin-2-one; 

(2/J)-JV^2-meflhLOxyethyl)-iy^meth)i-2-[(4^ 
yloxy)phenyl]amino}quiiiazolin"S-yl)oxy]propanaau 

i3R)- 1 - {(2/?)-2-[(4- {[3-me%l-4-(pyridm-2-yloxy)phenyl]amino} quinazolin-S- 
yl)oxy]propanoyl}piperidin-3-ol; 

1 5 5-[(l R)- 1 -methyl-2-oxo-2-piperazm- 1 -ylethoxy]«N-[3-methyM-(pyridin-2- 
yloxy)phenyl]quiiiazolin-4-ainiiie; 

5- [(lR)-l-methyl-2-moipholin-4-yl-2K)xoethoxy]-N-[3-methyl-^ 
ylmdhoxy)phenyl]quinazolm-4-amine; . 

{5-[2-methyl-4-({5-[(lR)-l-methyl-2-morpholm-4-yl-2-oxoe&^ 
20 yl}amino)phenoxy]pyridin-2-yl} methanol; 

N-{4-[(6-fIuorop)aidin-3-yl)oxy]0-methylphenyl}-5-[(lR)-l-me&^^ 
oxoethoxy]quinazolin-4-ainine; 

N-[3H:Uoro-4-(pyridin-2-yloxy)phenyl]-5-[(lR)-l-methyl-^^ 
oxoethoxy]qiiinazolin-4-amme; 

25 (2R)-2-[(4-{[3-^Moro-4-(pyridin-2-yloxy)phenyl]airdno}qi^ 
hydroxyethyl)-N-methyIpropanaimde; 

(2R)-2-[(4- {[3K:Uoro-4-(pyridm-2-yloxy)phenyl]amino}quinazolin-5-yl)ox^^ 
dimeUiylpropanamide; 
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(2R)-2-[(4-{[3-<:hloro-4-(pyridin-2-yloxy)phenyl]ammo}qixiM 
hydroxyethyl)propariainide; 

(2R)-2-[(4- {[3K:Uoro-4-(pyridin-2-yloxy)phenyl]ainino}qui^ ' 
hydroxyethyl)propanamide; 

5 (2R)-2-[(4-{[3-chloro-4-(pyridin-2-ylpxy)phenyl]amin^ 
inethoxyethyl)-N-methylpropanaxmde; 

4-{(2R)-2-[(4-{[3H:Uoro-4-(pyridm-2-yloxy)phenyl]animo}qum 
yl)oxy]propanoyl}piperazin-2-one; 

N-[3-cUoro-4-(pyridin-2-yloxy)phenyl]-5-[(lR)-l-methyl-2-oxo-2-p^^^ 
10 ylethoxy]quinazolin-4-aiimie; 

. l-{(2R)-2-[(4-{[3-chloro-4-(pyridm-2-yloxy)phenyl]ainm 
yl)oxy]propanoyl}piperidin-3-ol; 

N- {3-methyl-4-[( 1 -methyl-lH-pyrazol-4-yl)oxy]pheiiyl} -5-[(lR)- 1 -methyl-2-moipholin-4-yl- 
2-oxoethoxyJq\iinazolin-4-ariiine; 

15 N-{3-chloro-4-[(l-methyl-lH-pyrazol"4-yl)oxy]phenyl}-5-[( 
2-oxoethbxy]quinazolm-4-amine; 

i\^-(4-{[6-(fluoromefliyl)pyridin-3-yl]oxy}-3-me&ylphe^^ 
yl-2-oxoe1h6xy]qiimazolin-4-ainme; 

//-[3<Woro-4<l,3-tMazol-2-yloxy)phenyl]-5-[(li?)4-methyl-2-^^ 
20 oxoethoxy]quinazolm-4-amine; 

(2iS)-J\^^-dimethyl-2- {[4-( {3-methyl-4-[(6-methylpyridm-3-yl)oxy]phenyl} ainino)quiQazolin- 
; 5-yl]oxy}propanamide; 
(2i?)-2- {[4-( {3-cldoro-4-[(6-methylpyridm-3-yl)oxy]phenyl}ammo)quma2X)l^^ -iV^ 
(2rhydioxyethyl)-iV-methylpropaiiaimde; 

25 (2i?)-2-{[4-({3-cUoro-4-[(6-melJiylpyridin-3-yl)oxy]phenyl^ 
i^^-dimethjipiopanamide; 

A'^{3-cUbio-4-[(6-fluoropyridin-3-yl)oxy]phenyl}-5-[(li?)-l-met^^ 
oxoethoxy]qiiinazblin-4-ainme; 
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//-[3-cMoro4-(p>Tazin-2-yloxy)phenyl]-5-[(li?)-l-^^ 
oxoe1hoxy]quinazolin-4-amine; and 

i\^[3-cmoro-4-(l,3-tMazol-5-yloxy)phenyl]-5-[(li?)4-me%l^^^ 
oxoethoxy]quinazolin-4-amine; 

5 or a phannaceuticallyaccq)table salt thereof. 

A quinazoline derivative of the formula I, or a phaxmaceutically acceptable salt 
thereof, may be prepared by any process known to be applicable to the prq>aration of 
chemically-related compounds. Suitable processes include, for example, those illustrated in 
International Patent AppUcations WO 96/15118, WO 01/94341, WO 03/040108 and WO 

10 03/040109. iSuchprocesses, when used to prq)are a quinazoline derivative of the formula I 
are provided as a further feature of the invention and are illustrated by the following 
representative process variants in which, unless otherwise stated, R^, R^ R^ R^ R^ R'', 
X\ m and n have any of the meanings defined hereinbefore. Necessary starting materials 
may be obtained by standard procedures of organic chemistry. The preparation of such 

15 starting materials is described in conjimction with the following representative process 
variants and within the accompanying Examples. Alternatively necessary starting materials 
are obtainable by analogous procedures to those illustrated which are within the ordioaiy skiU 
of an organic chemist. 

Process fa) The reaction of a quinazoline of the formula H: 



20 




n 

wherein R^ R\ R^ Q\ m and n have any of the meanings defined hereinbefore 
except that any fimctional group is protected if necessary, with an amide of the formula HI: 



wo 2005/118572 



PCT/GB2005/002215 



95 




m 



wherein R"*, R^, R^ and R^ have any of the meanings defined hereinbefore except that 
any functional group is protected if necessary and is a suitable displaceable group, such as 
5 halogaio (for example chloro or bromo), a sulfonyloxy group (for example a 
methylsulfonyloxy or a toluene-4-sulfonyloxy group) or a hydroxy group; 

or 

Process fb) The coupling, conveniently in the presence of a suitable base, of a quinazoline of 
the formula IV (or a suitable salt thereof, for example an alkah earth metal salt or an alkaU 
10 metal salt, such as a sodium or a potassium salt, thereof): 




wherein R\ R^, R^, R\ R^ X\ m and n have any of the meanings defined 
hereinbefore except that any functional groiq> is protected if necessary, and 1? is a suitable 
15 displaceable group, for example (Cl-e3)alkoxy (such as metiioxy or ethoxy) or is hydroxy, 
which hydroxy group is conveniently combined with a suitable coupling agent to produce a 
displaceable group, wifli an amine of the formula V: 

V 

20 wherein and have any of the meanings defined hereinbefore except tiiat any 
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functional groiq> is protected if necessarjr, 
or 

Process fc) For quinazoline derivatives of the formula I wherein at least one of R"* and is 
2-hydroxyethyi, the reaction of a quinazoline of the formula VI: . 



5 




VI 

wherein R\ R^, R^ R^ Q\ m and n have any of the meanings defined 
hereinbefore except that any functional group is protected if necessary, with an amine of the 
formula V as defined above; 

10 or 

Process (d) The reaction ofa quinazoline of the formula VII: 




vn 

wherein R\ R^ R^ R^ R^, X\ Q', m and n have any of the meanings defined 
IS hereinbefore ^cept that any functional group is protected if necessary, with an amine of the 
formula V as defined above; 

or 

Process f e) Thereactionof a quinazolin-4(3H)-one of the formula VIE: 
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vm 

wherein R\ R"^, R^, R^, R^ and m have any of the meianings defined herembefore 
except that any functional group is protected if necessary, with a suitable activating group and 
5 an amine offlie formula DC: 




DC 

10 wherein R^, R^, X^, and n have any of the meanings defined hereinbefore except 

that any functional groiq) is protected if necessary; 

or 

Process ffl When is O, S, 0C(R^^)2 or SC(R^^)2, the reaction of a quinazoline of the 
formula X: 



15 
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wherein R\ R^, R"^, R^, R^, R^, n and m have any of the meanings defined 
hereinbefore except that any functional group is protected if necessary and X^^ is O or S, with 
a compound of the formula Q'-[C(R^'^)2]rL^ wherein r is 0 or 1, is a suitable displaceable 
group such as halogeno (for example chloro or fluoro) and R^^ and have any of the 
5 meanings defined hereinbefore except that any functional group is protected if necessary. For 
example, when r is 0, may suitably be selected firom 2-pyrimidinyl, .2-pyrazinyl or 2- 
pyridinyl; 



or 



Process f g) The reaction of a quinazoline of the formula XI: 



10 




XI 

wherein is a suitable displaceable group such as halogeno (for example fluoro) and 
R\ R^ R^, X\ n and m have any of the meanings defined hereinbefore except that any 
functional group is protected if necessary with a compound of the formula XII: 



15 



O 

xn 



wherein R^ R^, R^ and R^ have any of the meanings defined hereinbefore except that 
any fimctional group is protected if necessary; 

and thereafter, if necessary: 

20 (i) converting a quinazoline derivative of the formula I into another quinazoline derivative of 
the formula I; 
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(ii) removing any protecting group that is present (by conventional means); 

(iii) forming a phannaceuticaliy acceptable salt. 
Specific conditions for the above reactions are as follows: 

Process (a) 

5 ' When is, for example, halogeno or a sulfonyloxy group, the reaction of process (a) 

is conveniently carried out in the presence of a suitable base. A suitable base is, for example, 
an alkdi or alkaline earth metal carbonate, such as sodium carbonate, potassium carbonate, 
cAesium carbonate or calcium carbonate. The reaction is, optionally, carried out in the 
presence of a source of iodide such as sodium iodide or potassium iodide or in the presence of 
1 0 a suitable alkali metal hydride such as sodium hydride or potassium hydride. 

The reaction is conveniently carried out in flie presence of a suitable inert solvent or 
diluent, for example an ester such as ethyl acetate, a halogenated solvent such as methylene 
chloride, chloroform or carboin tetrachloride, an ether such as tetrahydrofiiran or 1,4-dioxan, 
an aromatic solvent such as toluene, an alcohol such as methanol or ethanol, or a dipolar 
1 5 aprotic solvent such as N,N-dimethylfonnamide, N,N-dimethylacetanude, 

^-methylpyrrolidin-2-one or dimethylsulfoxide. The reaction is cohveoiently carried out at a 
temperature in the range, for example, firom 0 to 120°C, conveniently at or near ambient 
temperature and/or at about 50°C. 

When is hydroxy, the reaction of process (a) is conveniently carried out under 
20 suitable Mitsunobu conditions. Suitable Mitsunobu conditions include, for exan^le, reaction 
in the presence of a suitable tertiary phosphine md a di-alkylazodicaiboxylate in an organic 
solvent such as THF, or suitably dichloromethane and in the temperature range 0°C to 60°C, 
but conveniently at ambient temperature. A suitable tertiary phosphine includes for example 
tri-n-butylphosphine or suitably tri-phenylphosphine. A suitable di-alkylazodicarboxylate 
25 includes for example dietfavl azodicaifaoxylate flJEAD) ot suitably di-tert-butvl 

azodicatbox}date (DTAD). DetailsofMitsunobureactionsarecontainedinTet. Letts., 31, 
699, (1990); The Mitsunobu Reaction, D.L.Hughes, Organic Reactions, 1992, Vol.42, 
335-656 and Progress in the Mitsunobu Reaction, D.L.Hughes, Organic Preparations and 
Procedures International, 1996, Vol.28, 127-164. 

30 Process fb) 
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When is hydroxy, the reaction of process (b) is conveniently carried out in the 
presence of a suitable coupling agent. A suitable coupling agent is, for example, a suitable 
peptide coupling agent, such as 0-(7-azabenzotriazoH-yl)-N,N,N*,N-tetramethyluronium 
hexafluoro-phosphate (HATU) or a carbodiimide such as dicyclohexylcarbodiimide or l-(3- 
5 dunethylaminopropyl)-3-ethylcaibodiiniide hydrochloride (EDCr). The reaction of process 
(b) is optionally carried out in the presence of a suitable catalyst such as 
dimethylaminopyridine, 4-pyrrolidinopyridine, 2-hydroxypyridihe N-oxide (HOPO) or 1- 
hydroxybenzotria2X)le (HOBT).- 

When is hydroxy, the reaction of process (b) may conveniently be carried out in the 
10 presence ofa suitable base. A suitable base is, for example, an organic amine base such as 
pyridine, 2,6-lutidine, collidine, 4-dimethylammopyridine, triethylamine, 
di-isopropylethylamine, N-methylmorphqline or diazabicyclo[5.4.0]undec-7-ene, or an alkali 
or alkaline earth metal carbonate, such as sodium carbonate, potassium carbonate, caesium 
carbonate or calcium carbonate. 

15 The reaction of process (b) is conveniently carried out in the presence of a suitable 

inert solvent or diluent, for example an ester such as ethyl acetate, a halogenated solvent such 
as methylene chloride, chloroform or carbon tetrachloride, an ether such as tetrahydrofuran or 
1,4-dioxan, an aromatic solvent such as toluene, an alcohol such as methanol or'ethanol, or a 
dipolar aprotic solvent such as N,N-dimethylfonnamide, N,N-dimethylacetamide, 

20 N-methylpyrrohdin-2-one or dimethylsulfoxide. The reaction is conveniently carried out at a 
temperature in the range, for example, &om 0 to 120°C. When is hydroxy, the reaction 
may conveniently be carried out at or near ambient temperature. When j} is (Cl-C3)alkoxy, 
the reaction may conveniently be carried out at or near about eO'^C. 

Conveniently, this reaction may also be performed by heating the reactants in a sealed 
25 vessel using a suitable heating apparatus such as a microwave heater. 

Process (c) 

The reaction of process (c) is conveniently carried out in the presence ofa suitable 
inert solvent or diluent, for example an ester such as ethyl acetate, a halogenated solvent such 
as methylene chloride, chloroform or carbon tetrachloride, an ether such as tetrahydrofuran or 
30 1,4-dioxan, an aromatic solvent such as toluene, an alcohol such as ethanol, or a dipolar 
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aptotic solvent such as N,N-dimethylfonnamide, N^-dimethylacetamide, 
N-methy^jTrolidin-2-oneordimethylsulfoxide. ITie reaction is conveniently carried out at a 
temperature in the range, for example, from 0 to 120°C, conveniently at or near ambient 
temperature. 

5 Process (d\ 

The reaction of process (d) is conveniaitly earned out in the presence of a suitable 
inert solvent or diluent, for exanq)le an ester such as ethyl acetate, a halogenated solvent such 
as methylene chloride, chloroform or carbon tetrachloride, an ether such as tetrahydro&ian or 
1,4-dioxan, an aromatic solvent such as toluene, an alcohol such as ethanol, or a dipolar 
10 aprotic solvent such as liN-dimdhylfonnamide, N,N-dimethylacetamide, 

N-methj^yrrolidin-2-one or dimefliylsulfoxide. The reaction is conveniently carried out at a 
temperature in the range, for example, from 0 to 120°C» conveniently at or near ambient 
temperature. 

Process (e\ 

15 In process (e), the qi!inazolin-4(3H)-one of the formula VIII is conveniently reacted 

with a suitable activating agoit, so as to rq)lace the oxo groiq) at the 4-position on the 
quinazoIin-4(3H)-one ring by a suitable displaceable group, fijr example halogenb (for such as 
diloro) and to form a quinazoline (hereinafter refened to as the "activated quinazolme") for 
reaction with the amine of the formula DC. The activated quinazoline so fomied may 

20 conveniently be used OTjift/ without ftrflier purification. 

The reaction of the quina2oUn-4(3H)-one of the fonnula Vm with a suitable activating 
agent is conveniently carried out using conventional methods. For example, flie quinazolin- 
4(3H)-one of the formula VHI may be reacted with a suitable halogenating agent such as 
thionyl chloride, phosphoryl chloride or a mixture of carbon tetrachloride and 
25 triphenylphosphine. 

The reaction of the activated quinazoline with the amine of the fonnula K is 
conveniently carried out in the presence of an acid, for example in ttie presaice of a catalytic 
amount of an acid. Suitable acids include, for racample hydrogen chloride gas (conveniently 
dissolved in a suitable inert solvent such as diethyl ether or dioxane) or hydrochloric acid. 
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Alternatively, when the activated quinazoline contams a halogeno group (for example 
chloro) at the 4-position on the quinazoline ring, thie reaction with the amine of the formula IX 
may be carried out in the absence of an acid or a base. In this reaction displacement of the 
halogeno leaving group results in the fomiation of the acid (H-halogeno) in-situ and the 
5 autocatalysis of the reaction. 

Alternatively, the reaction of the activated quinazoline with the amine of the formula 
DC may be carried out in the presence of a suitable base. A suitable base is, for example, 
lithium diisopropyl amine (IDA) or sodium bis(trimethylsilyl)amide (NaHMDS). 

The above reactions are conveniently carried out in flie presence of a suitable inert 
10 solvent or diluent, for example an alcohol or ester such as methanol, etiianol, isopropanol or 
ethyl acetate, a halogenated solvent such as methylene chloride, chloroform or carbon 
tetrachloride, an ether such as tetrahydrofiiran, diethyl ether or 1,4-dioxan, an aromatic 
solvent such as toluene, or a dipolar aprotic solvent such as N,N-dimethylfonnamide, 
N^-dimethylacetamide, N-methylpyrrolidin-2-one or dimethylsulfoxide. 

15 When conducted in the presence or absence of an acid, the above reactions are 

conveniently carried out at a temperature in the range, for example, 0 to 250°C, conveniently 
in the range 40 to 80°C or, preferably, at or near the reflux temperature of the solvent when 
used. When conducted in the presence of a base, the above reactions are conveniently carried 
out at a temperature in the range, for example, -78 to 30°C. 

20 Process ffl 

Process (f) may conveniently be carried out using analogous conditions to those used 
in step (i) of Reaction Scheme 2 as discussed below. 

Process 

Process (g) may conveniently be carried out in the presence of a suitable base. A 
25 suitable base is, for example, an alkali metal hydride, such as sodium hydride. 

The reaction is conveniently carried out in the presence of a suitable inert solvent or 
diluent, for example an ether such as tetrahydrofiiran or 1,4-dioxan, an aromatic solvent such 
as toluene, or a dipolar aprotic solvent such as N,N"dimethylfonnamide, 
N^-dimethylacetamide, N-methylpyn:olidin-2-one or dimethylsulfoxide. The reaction is 
30 conveniently carried out at a temperature in the range, for example, firom 0 to 120**C. 
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Starting Materials for Process (a^l 

The quinazoline of the formula U may be obtained by conventional procedures, for 
example as illustrated in Reaction Scheme 1: 




lid 

Reaction Scheme 1 



wherein and are suitable displaceable groups, provided that is more labile 
than L^ and R^, R^, X\ Q^, m and n have any of the meanings defined hereinbefore 
except that any functional group is protected if necessary. 

A suitable displaceable groiq) is for example halogeno or a sulfonyloxy group, for 
10 example fluoro, chloro, methylsulfonyloxy or tpluene-4-sulfonyloxy group, particularly 
fluoro. A suitable displaceiible group is, for example, halogeno (such as fluoio or chloio), 
alkoxy, aryloxy, mercapto, alkylthio, arylthib, alkylsulfinyl, arylsulfinyl, alkylsulfonyl, 
arylsulfonyl, alkylsulfonyloxy or arylsulfonyloxy group, for example a chloro, bromo, 
methoxy, phaioxy, pentafluorophenoxy, methylthio, methanesulfonyl, methanesulfonyloxy or 
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toluene-4-sulfonyloxy group. Preferably and are both halogeno, for example is 
fluoro and is chloro. 

Alternatively, as would be appreciated by a person skilled in the art, the quinazoline of 
the formula Ed may conveniently be prepared by reaction of the quinazoline of the formula 
5 nb with an appropriate 4-aminophenol compound, followed by alkyiation of the phenol by 
conventional procedures. 

Notes for Reaction Scheme 1: 

Step (i) 

As the skilled person would appreciate, the conversion of a quinazolone of the formula 
10 Ea to a quinazoline of the formula Db may be conducted using conventional methods, for 
example by reacting the compound of the formula Ha with a suitable activating agent. For 
example, when m is 0, is fluoro and is halogeno (for example chloro), 5-fluoro- 
quinazolin-4(3H)-one may be reacted with a suitable halogenating agent such as thionyl 
chloride, phosphoryl chloride or a mixture of carbon tetrachloride and triphenylphosphine; 

15 Step fiiV 

The reaction of step (ii) may conveniently be carried out using analogous conditions to 
those used in process (e) as discussed above. 

Step (iii) 

The conversion of a quinazoline of the formula Ed to a quinazoline of the formula n 
20 may be carried out by reaction with a suitably protected oxygen nucleophile, followed by 
removal of the protecting group by conventional means. For example, the conversion may 
conveniently be carried out by reaction with N-acetylethanolamine in the presence of a 
suitable base. A suitable base is, for example, a strong non-nucleophilic base such as an alkali 
metal hydride (for example sodium hydride) or an alkali metal amide (for example Uthium 
25 di-isopropylamide (LDA)). The reaction is conveniently carried out in the presence of a 
suitable inert solvent or diluent, for example an ether such as tetrahydrofuran or 1,4-dioxane, 
an aromatic solvent such as toluene, or a dipolar aprotic solvent such as 
NjN-dimethylformamide, N,N-dimethyIacetami(ie, N-methylpyrrohdin-2-one or 
dimethylsulfoxide. The reaction is conveniently carried out at a temperature in the range, for 
30 example, from 10 to 250''C, preferably in the range from 100 to ISO^'C. 
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The conversion may alternatively be carried out by reaction with a suitable alkali 
metal alkoxide (for example sodium methoxide), followed by a conventional demethylation 
reaction. Any suitable demethylation reaction conditions may be used. For example, the 
demethylation step may be carried out by reaction with pyridinitmi hydrochloride at a 
5 temperature in the range from 50 to 1 80°C, by reaction with boron tribromide at a temperature 
in the range from -78 to 30°C or by reaction with a suitable thiolate, such as sodium 
thiophenolate at a temperature in the range from 50 to 200°C. 

Startmg Materials for Reaction Scheme 1 

The compounds of the formula Ha are commercially available or may be prepared 
10 using conventional methods. For example, the 5-fluoro-quinazolin-4(3H)-one startmg 
material is commercially available or can be prepared using conventional methods, for 
example as described in J. Org. Chem, 1952, 17, 164-176, 

Compounds of the formula He are commercially available compounds or they are 
known in the literature, or they can be prepared by standard processes known m the art. For 
1 5 example, the compound of the formula lie wherein is hydrogen and is O, S, SO, SO2, 
N(R^'), OC(S}\ , SC(R^^)2 or N(R^^)C(R^^)2 , wherein R^^ is as herembefore defined 
(particularly wherein is O or S), may be prepared in accordance with Reaction Scheme 2: 




Reaction Scheme 2 

wherem is a suitable displaceable group, for example halogeno (such as fluoro or 
chloro) and X\ R^ and n are as hereinbefore defined, except any functional group is 
protected if necessary. 

Notes for Reaction Scliemp. 7 

Step m 

The reaction in step (i) is conveniently earned out in the presence of a suitable base 
and in the presence of a suitable inert diluent or solvent ~ Suitable bases include, for example, 
an organic amine base such as, for example, pyridine, 2,6-lutidine, collidine. 
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4-dimethylaminopyridine, triethylamine, di-isopropylethylamine, N-methylmoipholine or 
dia2abicyclo[5.4.0]un<iec-7-ene, or, for example, an alkali or alkaline earth metal carbonate, 
for example sodium carbonate, potassium carbonate, caesium carbonate, calcium carbonate, 
or, for example, an alkali metal hydride, for example sodium hydride. A particular base when 
5 is O or S is, for example, an alkali or alkaline earth metal carbonate, such as potassium 
carbonate. A particular base when is O, S or OCH2 is, for example, an alkali metal 
hydride, such as sodium hydride. 

The reaction is conveniently carried out in the presCTice of a suitable inert solvent or 
diluent, for example a halogenated solvent such as methylene chloride, chloroform or carbon 
10 tetrachloride, an ether such as tetrahydro&ran or 1,4-dioxane, an aromatic solvent such as 
toluene, or a dipolar aprotic solvent such as JiN-dimethylfonnamide, 
H^-<iiniethylacetamide, N-methylpym)lidin-2-one or dimethylsulfoxide. The reaction is 
conveniently carried out at a temperature in the range of, for .example, from 25 to lOO^^C, 
conveniently at or near ambient temperature. 

15 The conq)ounds of ttie formula HX^Q^ are commercially available, or they are known in 
the literature, or can be prepared using well-known processes in the art. For example 
compounds of the foraiula Q^CH20H may be prepared using known methods, for example by 
reduction of the corresponding ester of the formula Q'COOR', wherein R' is, for example (1- 
6C)alkyl or benzyl, with a suitable reducing agent, for example lithium aluminium hydride. 

20 Step f ii^ 

The reduction of the nitro group in step (ii) may be carried out under standard 
conditions, for example by catalytic hydrogenation over a platinum/carbon, palladium/carbon 
or nickel catalyst, treatment with a metal such as iron, titanium (HI) chloride, tin (II) chloride 
or indium, or treatment with another suitable reducing agent such as sodium dithionite. 

25 Compounds of the formula He wherein is hydrogen and X^ is 0C(R^^)2, SC(R^^)2 

or N(R^^)C(R")2 (particularly 0C(R")2 wherein R^^ is hydrogen) may, for example, be 
prepared in accordance with Reaction Scheme 3: 
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Reaction Scheme 3 

wherein is a suitable leaving group for example a halogeno or a sulfonyloxy group, 
such as a fluoro, chloro, methylsulfonyloxy or tolueiae-4-sulfonyloxy group, X'' is O, S or 
5 N(R").x4sOC(R'^.SC(R")20rN(R'W')2andR^R'^Q•andnareasheI^^ 
defined CTcqpt any functional group is protected if necessary. 
Notes for Reaction Scheme. ? 

Step (i): Analogous conditions to those used in step (i) of iieactfon ifcAewie 2. 
St^ (ii) Analogous conditions to Ihose used in step (ii) of J?eac«o« Sdieme 2. 
10 Other suitable methods for prqparing compounds of the formula He are disclosed in 

for exanq>le WO 03/040108 and as iUustrated by the examples herein. 

Compounds of the formula He wherein is 0C(R")2 may also be prepared by 
coupling the appropriate starting nitro phenol in Reaction Scheme 3 (i.e. wherein X^'H is OH) 
with a compound of the formula Q'C(R'3)20H, conveniently m the presence of a suitable 

15 dehydrating agent. A suitable dehydrating agent is, for example, a caibodiimide reagent such 
as dicyclohexylcarbodiimide or l-(3-dimethylammopropyl)-3-ethylcaibodiiniide or a mixtare 
of an azo compound such as diethyl or di-taJ-butyl azodicaiboxylate and a phosphine such as 
triphenylphosphine. The reaction is conveniently carried out in the presence of a suitable 
inert solvent or dUuent, for example a halogenated solvent such as methylene chloride, 

20 chlorofonn or carbon tetrachloride and at a temperature in the range, for exan^le, 0 to 150"C, 
preferably at or near ambient tonperature. 

The amides of the formula m are commercially avaUable, or they are known in the 
liteiature, or can be prepared using well-known processes in the art. 
Starting Materials for Process (h) 

25 The quinazoline of flie formula IV may be obtained by conventional procedures. For 

exan^jle quinazoline compounds of the formula IV wherein V is (l-SQalkoxy maybe 
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prepared by reaction of a compound of the formula n as defined above or a compound of the 
formula nd as defined above with a compoimd of the fonnula IVa: 



R 



OH 



O 

IVa 

5 wherein R^"* is a (l-3C)alkyl group and R"* and R^ have any of the meanings defined 

hereinbefore except that any functional group is protected if necessary. 

The reaction of a compound of the formula n with a compound of the formula IVa 
may conveniently be carried out under suitable Mitsunobu conditions as described above. 

The reaction of a compound of the fonnula Ud with a compound of the formula IVa is 
1 0 conveniently be carried out in the presence of a suitable base. A suitable base would be an 
alkali metal alkoxide, for example sodium methoxide or sodium ethoxide. 

Quinazoline compounds of the formula IV wherein is hydroxy (or a suitable salt 
thereof) may be prepared by reaction of a compound of tiie formula IV wherein is (1 - 
3C)alkoxy with a suitable alkali metal hydroxide, for example sodium hydroxide at room 
1 5 temperature. This reaction is conveniently carried out in the presence of a suitable inert 
solvent of diluent, for example an ether such as tetrahydrofuran or 1,4-dioxane or an alcohol 
such as methanol. 

Quinazoline compoimds of the fonnula IV wherein is hydroxy (or a suitable salt 
thereof may alternatively be prepared by reaction of a compound of the fonnula II with a 
20 suitable halogenated (for example chlorinated) alcohol under suitable chlorotone reaction 
conditions, as appreciated by a person skilled in the art and, for example, described in 
Reference Example 27 of WO 03/077847. 

The compounds of the fonnulae IVa and V are commercially available, or they are 
known in the literature, or can be prepared using well-known processes in the art. 

25 Startmg Materials for Process (c) 
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The compounds of the fonnula VI can be prepared using well-known processes in th^ 
art. For example, the compounds of the formula VI can be prepared by reaction of a 
compound of the fonnula n as discussed above with a compound of the formula Via: 

O— I 

o 

OH 

5 Via; 

for example under suitable Mitsunobu conditions, as discussed above. 

The compoimds of the formula V and Via are commercially available, or they are 
known in the literature, or can be prepared using well-known processes in die art. 
Starting Materials for Process (d^ 
10 The compounds of the fonnula V are discussed above. 

The compounds of the formula VH may be prepared fiom compounds of the formula 
IV wherem l} is hydroxy by an internal coiq)hng reaction using a suitable coupling agent and 
a suitable base as described above (for example HATU and di-isopropylethylamine) under the 
reaction conditions discussed above for process (b). 

15 Starting Ma terials for TW^jig 

The compounds of the fonnula VIE may be prepared using well-known processes in 
the art. Compounds of the formula Vm may, for example, be prepared by reaction of an 
appropriate quinazolin-4(3H)-one con5)ound Vnia: 




Vffla 

whercan L'is a suitable displaceable group and R' and m have any of the meanings 
defined hereinbefore except that any functional group is protected if necessary, with a 
compound of llie formula DI as defined above. A suitable displaceable groiq) is for 
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example halogeno or a sulfonyloxy group, for example fluoro, cWoro, methylsulfonyloxy or 
toluene-4-sulfonyloxy group, particularly fluoro. 

The reaction of a compound of the formula VHIa with a compound of the formula IH 
is conveniently carried out using analogous conditions to those used in step (iii) of Reaction 
5 Scheme 1 as described above. 

Alternatively, the group may represent hydroxy and the reaction of a compound of 
the formula VlUa with a compound of the formula in is conveniently carried out under the 
conditions described above for process (a). 

The compounds of the formula DC are commercially available, or they are known in 
10 the literature, or can be prepared using well-known processes in the art. 

Starting Materials for Process ffl 

Quinazolines of the formula X may be prepared using processes as discussed above. 

The compounds of the foiinula Q^-[C(R")2]r-L^ are commercially avaUable, or they 
are known in the literature, or can be prepared using well-known processes in the art. 
15 Starting Materials for Process 

Quinazolines of the fozmula XI may be prepared using processes as discussed above, 
for example as discussed in Reaction Scheme L 

The compounds of the fonnula Xn are commercially available, or fliey are known in 
the literature, or can be prepared using well-known processes in the art. 

20 The quinazoline derivative of the fonnula I may be obtained from the above processes 

m the form of the free base or alternatively it may be obtained in the form of a salt, such as an 
acid addition salt. When it is desired to obtain the free base from a salt of the quinazoline 
derivative of the fonnula I, the salt may be treated with a suitable base, for example, an alkali 
or alkaline earth metal carbonate or hydroxide, for example sodium carbonate, potassium 

25 carbonate, calcium carbonate, sodium hydroxide or potassium hydroxide, or by treatment with 
ammonia for example using a methanolic ammonia solution such as 7N ammonia in 
methanol. 

The protecting groups used in the processes above may in general be chosen from any 
of tiie groups described in the literature or known to the skilled chemist as appropriate for the 
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protection of the group in question and may be introduced by conventional methods. 
Protecting groups may be removed by any convenient method as described in the Uterature or 
known to the skilled chemist as appropriate for the removal of the protecting group in 
question, such methods being chosen so as to effect removal of the protecting group with 
5 mini r mim disturbance of groups elsewhere in the molecule. 

Specific examples of protecting groups are given below for the sake of convenience, 
in which "lower", as in, for example, lower alkyl, signifies that the group to which it is 
applied preferably has 1 to 4 carbon atoms. It will be understood that these examples are not 
exhaustive. Where specific examples of methods for the removal of protecting groups are 
10 given below these are similarly not exhaustive. Theuseofprotecting groups and methods of 
deprotection not specifically mentioned are, of course, within the scope of the invention. 

A carboxy protecting group may be the residue of an ester-forming aliphatic or 
arylaliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably 
containing 1 to 20 carbon atoms). Examples of carboxy protecting groups include straight or 

15 branched chain (l-12C)aIkyl groups (for example isopropyl, and tCTt-bu^^^ 

lower alkyl groups (for example mefhoxymethyl, ethoxymethyl and isobutoxymethyl); lower 
acyloxy-lbwer alkyl groups, (for example acetoxymethyl, propionyloxymethyl, 
butyryloxymethyl and pivaloyloxymethyl); lower alkoxycarbonyloxy-lower alkyl groups (for 
example 1-methoxycarbonyloxyethyl and l-ethoxycarbonyloxyethyl); aryHower alkyl groups 

20 (for example benzyl, 4-methoxybenzyl, 2-nitrobenzyl, 4-mtrobenzyl, benzhydryl and 
phthalidyl); tri(lower alkyl)silyl groups (for example trimethylsilyl and 
M-butyldimethylsilyl); tri(lower alkyl)silyl-lower alkyl groups (for example 
trimethylsilylethyl); and (2-6C)alkenyl groups (for example allyl). Methods particularly 
appropriate for the removal of carboxyl protecting gjcoups include for example acid-, base-, 

25 metal- or enzymically-catalysed cleavage. 

Examples of hydroxy protecting groups include lower alkyl groups (for example 
tot-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for example 
acetyl); lower alkoxycarbonyl groups (for example tot-butoxycarbonyl); 
lower alkenyloxycarbonyl groups (for example allyloxycarbonyl); aryl-lower alkoxycarbonyl 
30 groups (for example benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 
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2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl); tri(lower alkyl)silyl (for example 
trimethylsilyl and tert-butyldimethylsilyl) and aryl-lower alkyl (for example benzyl) groups. 

Examples of amino protecting groups include formyl, aryHower alkyl groups (for- 
example benzyl and substituted benzyl, 4-methoxybenzyl, 2-nitroben2yl and 
5 2,4-dimethoxybenzyl, and triphenybnethyl); lower alkenyl groups (for example allyl);. 
di-4-amsylmethyl and furylmethyl groups; lower aJkoxycaA 

tet-butoxycarbonjd); lower alkenyloxycarbonyl (for example allyloxycarbonylj; aryUower 
alkoxycaibonyl groups (for example benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 
2-mtrobenzyloxycarbonyl and 4-mtrobenzyloxycarbonyl); lower alkanoyloxyalkyl groups (for 
10 example pivaloylpxymethyl); trialkylsilyl (for example trimethylsilyl and 

tert-butyldimefliylsilyl); alkylidene (for example methylidene) and benzylidene and 
substituted benzylidene groups. 

Methods appropriate for removal of hydroxy and amino protecting groups include, for 
example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as 
15 2-nitrobenzyloxycaibonyl and allyl, hydrogenation for groups such as benzyl and 
photolytically for groups such as 2-nitrobenzyloxycarbonyl. For example a tert 
butoxycarbonyl protecting group may be removed from an amino group by an acid catalysed 
hydrolysis using trifluoroacetic acid. 

The reader is refen^ to Advanced Organic CSiemistry, 4th Edition, by J. March, 
20 published by John Wiley & Sons 1992, for general guidance on reaction conditions and 
reagents arid to Protective Groups in Organic Synthesis, 2"^ Edition, by T. Green et al, also 
published by John Wiley & Son, for general guidance on protecting groups. 

It will be appreciated that certain of the various ring substituents in the quinazoline 
derivatives of the present invention may be introduced by standard aromatic substitution 

25 reactions or generated by conventional functional group modifications either prior to or 
immediately following the processes mentioned above, and as such are included in the 
process aspect of the invention. Such reactions and modifications mclude, for example, 
introduction of a substituent by means of an aromatic substitution reaction, reduction of 
substituents, alkylation of substituents and oxidation of substituents. The reagents and 

30 reaction conditions for such procedures are well known in the chemical art. Particular 
examples of aromatic substitution reactions include the introduction of a nitro group using 
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concentrated nitric acid, the introduction of an acyl group using, for sample, an acyl halide 
and Lewis acid (such as aluminium trichloride) under Friedel Crafts conditions; the 
introduction of an alkyl group using an alkyl halide and Lewis acid (such as aluminium 
trichloride) under Friedel Crafts conditions; and the iatroduction of a halogeno group. 

5 When .a pharmaceutically acceptable salt of a quinazoline derivative of the formula I is 

required, for example an acid-addition salt, it may be obtained by, for example, reaction of 
said quinazoline derivative with a suitable acid using a conventional procedure. 

As mentioned hereinbefore some of the quinazoline derivatives according to the 
present invention may contam one or more chiral centers and may therefore exist as 

10 stereoisomers (for example when R'* is alkyl and is hydrogen). Stereoisomers may be 
separated using conventional techniques, e.g. chromatography or fractional crystallisation. 
The enantiomers may be isolated by separation of a racemate for example by fractional 
crystallisation, resolution or HPLC. The diastereoisomers may be isolated by separation by 
virtue of the different physical properties of the diastereoisomers, for example, by fictional 

15 crystallisation, HPLC or flash chromatography. Alternatively particular stereoisomers may be 
made by chiral synthesis from chiral starting materials under conditions which will not cause 
racemisation or epunerisation, or by derivatisation, with a chiral reagent. When a specific 
stereoisomer is isolated it is suitably isolated substantiaUy free for other stereoisomers, for 
example containing less than 20%, particularly less than 10% and more particularly less than • 
20 5% by weight of other stereoisomers. 

In the section above relating to the preparation of the quinazoline derivatives of the 
formula I, the repression "mert solvenf refers to a solvent which does not react witii the 
starting materials, reagents, intermediates or products in a maimer which adversely affects the 
yield of the desired product. 

25 Persons sldlled in the art wiU appreciate that, in order to obtdn quinazoline derivatives 

of the invention in an alternative and in some occasions, more convenient manner, the 
individual process steps mentioned hereinbefore maybe performed in different order, and/or 
the individual reactions may be performed at different stage in the overall route (i.e. chemical 
transformations may be performed upon different intermediates to those associated 

30 hereinbefore with a particular reaction). 
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Certain intermediates used in the processes described above are novel and form a 
further feature of the present invention. Accordingly there is provided a compound of the 
fonnula IV as herembefore defined, or a salt thereof. There is further provided a compound 
of the formula VI as hereinbefore defined, or a salt thereof. There is further provided a 
5 compoxmd of the formula Vn as hereinbefore defined, or a salt thereof. There is still further 
provided a compound of the fonnula Vm as hereinbefore defined, or a salt thereof and there 
is further provided a compound of the fonnula X as hereinbefore defined, or a salt thereof. 

The intermediate may be in the form of a salt of the intermediate. Such salts need not 
be a pharmaceutically acceptable salt. For example it may be useful to prepare an 
10 intermediate in the form of a pharmaceutically non-acceptable salt i^ for example, such salts 
are useful in the manufacture of a compound of the fonnula I. 

A particular compound of the inv^tion is, for example, any one or more of the 
compounds of the formula IV selected fiiom: 

ethyl [(4- {[3-cMoro-4-(pyridin-2-ylmethoxy)phenyl]amino}qiiinazolm^ 

15 [(4-{[3-cMorD-4-(pyridin-2-yhneth6xy)phenyl]amino}quinazolm-^ acid; 

methyl (2ii)-2-[(4-{[3-cUoro-4-ft)yridiri-2-yhne&oxy)phenyl]aminoyc^ 
yl)oxy]propanoate; 

(2/?)-2-[(4-{[3-chloro-4-(pyridin-2-yhnethoxy)phenyl]anamo}quinazo^^ 
acid; 

20 methyl (2iS)-2-[(4-{[3H:Moro-4-(pyridin-2-yhnethoxy)phenyl]ammo}quina^^ 
yl)oxy]propanoate; 

(2iS)-2-[(4-{[3-cUoro-4-(pyridin-2-ylmethoxy)phenyl]ainino}quiiiazoM^ 
acid; 

2-[(4-{[3H3Uoro-4-(pyridin-2-yhnethoxy)phenyl]amino}quinazolin-5-^^^ 
25 methylpropanoic acid; 

2-[(4-{[3-methyl-4-(pyridin-2-yImethoxy)phenyl]anim 
methylpropanoic acid; 

methyl 4-({3-methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl} amino)quinazolin-5- 
yljoxy} acetate; 
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4-({3-me%l-4-[(6-methylpyridm-3-yl)oxy]phenyl}aimno)qumazolm-^ 

methyl (25)-2-{[4-({3-me%l-4-[(6-me%lpyridin-3-yl)oxy]phenyI}ainino)qu^ 
yl]oxy}propanoate; 

(25)-2-{[4-({3-methyl-4-[(6-methylpyridm-3-yl)oxy]phenyl}ammo)qui^ 
5 yl]oxy}propanoic acid; 

melhyl (2«>2-{[4-({3-methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl}ai^ 
yl]oxy}propanoate; 

(2i?)-2-{[4-({3-methyl-4-[(6-me%lpyridm-3-yl)oxy]phenyl}ammo)qumazoli^^^ 
yl]oxy}propanoic acid; 

10 2-me%l-2-{[4K{3-methyl-4-[(6-me%lpyridin-3-yi)oxy]phenyl}ainmo)qm 
yl]oxy}propanoic acid; 

methyl (2/Z)-2-[(4-{[3-methyl-4-(pyridin-2-ylmeflioxy)phenyl]amino}qui^ 
yl)oxy]ptopanoate; 

methyl (2i?)-2-{[4-({3-methoxy-4-[(6-methylpyridin-3-yl)oxy]phenyl}amino)qai^ 
15 yl]oxy}propanoate; 

(2/?>2- {[4<{3-methoxy-4-[(6-methylpyridin-3-yl)oxy]phenyl}ainino)qaiiiazoli^^ 
yl]oxy}im)panoic acid; 

methyl (2R).2-[(4-{[3-mefliyl-4-(pyridin-2-yloxy)phenyl]amino}quinazoli^^^ 
yl)oxy]piopaiK>ate; 

20 (2i?)-2-[(4-{[3-methyI-4-(pyridin-2-yloxy)phenyl]amino}quinazolin-5-yl)^^ 

methyl (2ii)-2-[(4-{[3-cMoro-4-(pyridin-2-yloxy)phenyl]amiM 
yl)oxy]propanoate; 

(2«>2-[(4-{[3-cmoio-4-(pyridin-2-yloxy)phenyl]aimno}quinazolin-^ 

methyl (2i?)-2-[(4-{[3-cWoro-4-(pyridin-2-yloxy)phenyl]amino}quinazolin-5r . 
25 yl)oxy]propanoate; and 

methyl (2«).2-{[4-({3-cMon)-4-[(6-methylpyridin-3-yl)oxy]pheayI}amino)qu^^ 
yl]oxy}piopanoate; 

or a salt thereof. 
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Another particular compound of the invention is, for example, any one or more of the 
compounds of the formula Vn selected from: 

4- [3-chloro-4-(pyridm-2-yhnethoxy)phenyl]-6,6-dunethyl-4/f-[l,4]ox^^ 
rfe]quinazplin-5(6/0-one; 

5 4-[3-methyl-4r(pyridin-2-ylmethoxy)phenyl]-6,6-KiimethyM 
rfe]quinazolin-5(6i?)-one; and 

6,6-Kiimethyl-4-{3-methyl-4-[(6-methylp>ddin-3-yl)oxy]phenyl}-4^^ 
rfe]quinazolin-5(6//)-one; 

or a salt thereof 

1 0 Aao&er particular compound of the invention is, for example, a compound of the 

foimula Vni selected fix>m: 

5- [(li?)-l-methyl-2-moipholiQ-4-yl-2-oxoettioxy]quuxazolin-4(3i^ 
or a salt thereof. 

Biolosical Assays 

1 5 The inhibitory activities of compounds were assessed in non-cell based protein 

tyrosine kinase assays as weU as in cell based proliferation assays before tiieir in vivo activity 
was assessed in Xenograft studies. 

a) Protein Tyrosine Kinase phosphorylation Assays 

This test measures tiie ability of a test compound to inhibit the phosphorylation of a 
20 tyrosine containing polypeptide substrate by an erb receptor tyrosine kinase enzyme. 

Recombinant intracellular fiagments of EGFR, erbB2 and erbB4 (accession numbers 
X00588, X03363 and L07868 respectively) were cloned and expressed in the 
baculovirus/SfZl system. Lysates were prepared fiom these cells by treatment with ice-cold 
lysis buflfer (20mM N-2-hydroxyethylpiperizine-N*-2-ethanesulfonic acid (HEPES) pH7.5, 
25 ISOmM NaCl, 10% glycerol, 1% Triton X-100, 1.5mM MgCla, ImM ethylene 

glycol-bis(p-aminoethyl ether) N',N',N%N'-tetraacetic acid (BGTA), plus protease inhibitors 
and then cleared by centrifUgation. 

Constitutive kinase activity of these recombinant proteins was determined by their 
ability to phosphorjdate a synthetic peptide (made up of a random co-polymer of Glutamic 
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Acid, Alanine and Tyrosine in the ratio of 6:3:1). Specifically, Maxisorb™ 96-well 
immunoplates were coated with synthetic peptide (0.2ng of peptide in a 100^1 phosphate 
buffered saline (PBS) solution and incubated at 4°C overnight). Plates were washed in SOmM 
HEPES pH 7.4 at room temperature to remove any excess unbound synthetic peptide. EGER 
5 or erbB2 activities were assessed by incubation in peptide coated plates for 20 minutes at 
room temperature in SOmM HEPES pH 7.4 at room temperature, adenosine trisphosphate 
(ATP) at Km concentration for the respective enzyme, 1 OmM N!biCl2, 0.OSmM Na3VG4, 
0. ImM DL-dithioliireitol (DTT), 0.05% Triton X-100 with test compound in DMSO (final 
concentration of 2.5%). Reactions were terminated by the removal of flie liquid components 
10 of the assay followed by washing of the plates with PBS-T (phosphate buffered saline with 
0.05%Tween20). 

The immobiUsed phospho-peptide product of the reaction was detected by 
hnmunological me&ods. Fiistty, plates were incubated fcr 90 minutes at room temperature 
witii anti-phosphotyrosine primary antibodies lhat were raised in the mouse (4G10 from 
15 Upstate Biotechnology). Following extensive washing, plates were treated with Horseradish 
Peroxidase (HRP) conjugated sheep anti-mouse secondary antibody (NXA93 1 from 
Amersham) for 60 minutes at room temperature. After further washing, HRP activity in each 
well of the plate was measured colorimetrically using 22'-Azino-di-(3-ethylbenzthiazoline 
sulfonate (6)] diammonium salt crystals (ABTS™ from Roche) as a substrate. 

20 Quaiitificationofcolour development and flius enzyme activity was achieved by the 

measurement of absorbance at 405nm on a Molecular Devices TheimoMax microplate reader. 
Kinase inhibition for a given compound was expressed as an IC50 value. This was detennined 
by calculation of the concentration of compound that was required to give 50% inhibition of 
phosphorylation in this assay: The range of phosphorylation was calculated &om the positive 

25 (vehicle plus ATP) and negative (vehicle minus ATP) control values, 
b) EGFR driven KB ceU proliferation assay 

This assay measures the abihty of a test compound to inhibit the proliferation of 
human tumour ceU line, KB obtained from the American Type Culture CoUection (ATCQ). 
KB cells were cultured in Dulbecco's modified Eagle's medium (DMEM) containing 
30 10% foetal calf serum, 2 mM glutamine and non-essential amino acids at 37''C in a 7.5% CO2 
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air incubator. Cells were harvested from the stock flasks using 
Trypsin/ethylaniinediaminetetraacetic acid (EDTA). Cell density was measured using a 
haemocytometer and viability was calculated using trypan blue solution before being seeded 
at a density of 1 .25x10^ cells per well of a 96 well plate in DMEM containing 2.5% charcoal 
5 stripped serum, ImM glutamine and non-essential amino acids at 3TC in 7.5% CO2 and 
allowed to settle for 4 hours. 

Following adhesion to the plate, the cells are treated with or without EGF (final 
concentration of Ing/ml) and with or without compound at a range of concentrations in 
dimethylsulfoxide (DMSO) (0.1% final) before incubation for 4 days. Following the 
1 0 incubation period, cell numbers were deteraiined by addition of 50|il of 3-(4,5- 

Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) (stock 5mg/ml) for 2 hours. 
MTT solution was then tipped of^ the plate g^tly t£^ped dry and the cells dissolved upon the 
addition of lOO^d of DMSO. 

Absorbance of the solubilised cells was read at 540nm using a Molecular Devices 
15 ThennoMax micrbplate reader. Inhibition of proliferation was expressed as an IC50 value. 
This was determined by calculation of the concentration of compound that was required to 
give 50% inhibition of proliferation. The range of proliferation was calculated &om the 
positive (vehicle plus EGF) and negative (vehicle minus EOF) control values. 

c) Cellular EGFR phosphorylation assay 

20 This assay measures the ability of a test compound to iiihibit the phosphorylation of 

EGFR in KB cells (human naso-pharangeal carcinoma obtained from the American Type 
Culture Collection (ATCC). 

KB cells were cultured in Dulbecco's modified Eagle's medium (DMEM) containing 
10% foetal calf serum, 2 mM glutamine and non-essential amino acids at 3TC in a 7.5% CO2 

25 air incubator. CeUs were harvested from the stock flasks using 

Trypsin/ethylaminediaminetetraacetic acid (EDTA). CeU density was measured using a 
haemocytometer and viability was calculated using trypan blue solution before being seeded 
at a density of 2x10^ cells per well of a 6 well plate in DMEM containing 2.5% charcoal 
stripped serum, 2mM glutamine and non-essential amino acids at 37^C in 7.5% CO2 and 

30 allowed to settle for 72 hours. 
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FoUowing the 72 hour mrabation period, lie Stripped senun cental 
then replaced with senim-fiee media (DMEM containing 2mM glutamine and non-essential 
amino adds) and incubated at 37*0 in 7.5% CO2 for 72 hours. Following this incubation 
period, the ceUs were treated with or without compound at a range of concentrations in 
5 dimethylsulfoxide(DMSO) (0.1% final) in serum free DMEM. Following incubation fori. 5 
hours at 3rc in 7.5% CO2, the cells were treated with EGF (final concentration of l^g/ml) 
and incubated at STC in 7.5% CO2 for 3 minutes. The media was then removed and the cells 
washed twice m ice cold Phosphate Buffered Salme before lysis of the cells with 1ml of ice 
cold lysis buffer containing 120mM NaC^, 25niM HEPES, pH 7.6, 5mM B- 
10 Glycerophosphate, 2.5mM MgCb, ImM EGTA, 0.2mM EDTA, ImM Na3V04, 1% Triton X- 
100, lOOmM NaF, ImM DTT, ImM PMSF, lOjig/ml Leupeptin and lOfig/ml Benzamidine. 
The lysates were centrifuged in a microfiige at 13000 ipm for 15 minutes and the supematants 
taken before analysis by sandwich Elisa. 

Nunc Maxisoib F96 hmnunoplates were coated with EGFR capture antibody (sc-120, 
15 SantaChiizBiotechnology,Ihc.)byincubationataconcentrationof0.16^g/mlml00jLilof 
50mM caibonate/bicaibonate buffer, pH 9.6. The plates were incubated at 4°C ovCTnight with 
a gentle shaking action. Following overnight incubation, the plates were washed extensively 
with PBS containing 0.05% Tween before blocking with Supetblock (Pierce). lOOjil of lysate 
was then added to each well and incubated overnight at 4^0 before extensive washing with 
20 PBS containing 0.05% Tween. 

The immobihsed EGFR was then probed wifli an anti-phosphotyrosine HRP 
conjugated antibody (4G10, Upstate Biotechnology Inc.) at a dilution of 1 in 800 m PBS 
containing 0.05% Tween plus 0.5% Bovme Serum Albumen. After fiulher washing. HRP 
activity in each well of the plate was measured colorimetrically usmg Tetra Methyl Benzidme 
25 (TMB) fixMn Bushranger (Roche y^Ued Sciences) in phosphate-citrate-perborate buffer 
containing 10% DMSO as a substiate. This reaction was stopped by the addition of lOOul of 
IM Ei2S04 after 12 minutes and quantified by measurement of tiie absori>ance at 450nm using 
a Molecular Devices ThermoMax microplate reader. 

Inhibition of EGFR phosphorylation for a given compound was expressed as an IC50 
30 value. This was determined by calculation oftiie concentration of compound that was 
required to give 50% mhibition of phosphorylation in tiiis assay. The range of 
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phosphorylation was calculated fixjm the positive (vehicle plus EGF) and negative (vehicle 
minus EGF) control values. 

d) Clone 24 phospho-erbB2 cell assay 

This inununofluorescence end pomt assay measures the ability of a test compound to 
5 inhibit the phosphorylation of erbB2 in a MCF7 (breast carcinoma) derived cell line which 
was generated by transfecting MCF7 cells with the fiiU length erbB2 gene usmg standard 
methods to give a cell Une that overexpresses fiill length wild type erbB2 protdm (heremafler 
•Clone 24' cells). 

Clone 24 cells were cultured in Growth Medium (phenol red free Dulbecco's 
10 modified Eagle's medium (DMEM) containing 10% foetal bovine serum, 2 mM glutamine 
and 1.2mg/ml G418) in a 7.5% CO2 air incubator at 37"C. Cells were harvested from T75 
stock flasks by washing once in PBS (phosphate buffered sahne, pH7.4, Gibco No. 10010- 
015) and harvested using 2mls of Trypsin (1.25mg/ml) / ethylaminediaminetetraacetic acid 
(EDTA) (0.8mg/ml) solution. The cells were resuspended in Growth Medium. Cell density 
1 5 was measured using a haemocytometer and viability was calculated using Trypan Blue 

solution before being furtiier diluted in Growth Medium and seeded at a density of IxlO" cells 
per well (in lOOul) into clear bottomed 96 well plates (Packard, No. 6005182). 

3 days later. Growth Medium was ranoved from the wells and replaced with lOOid 
Assay Medium (phenol red free DMEM, 2mM glutamme, 1 .2mg/ml G418) either with or 

20 without eibB mhibitor compound. Plates were returned to the incubator for 4hours and then 
20nl of 20% formaldehyde solution in PBS was added to each well and flie plate was left at 
room temperature for 30 minutes. This fixative solution was rranoved with a multichannel 
pipette, lOOpJ of PBS was added to each well and then removed with a multichannel pipette 
and then 50nl PBS was added to each well. Plates were then sealed and stored for up to 2 

25 weeks at 4''C. 

hnmunostaining was performed at room temperature. CeUs were washed once with 
200^1 PBS / Tween 20 (made by adding 1 sachet of PBS / Tween dry powder (Sigma, No. 
P3563) to IL of double distilled H2O) using a plate washer, then lOOfU of 0.5% Triton X-100 
/ PBS was added to each weU to pemieabalise the cells. After 10 minutes, tiie plates were 
30 washed with 200^1 PBS / Tween 20 and then lOOpd Blocking Solution (5% Marvel dried 
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simmed milk (Nestle) in PBS) was added per well and plates were incubated for 1 5 minutes. 
Following removal of the Blocking Solution with a plate washer, 30^1 of rabbit polyclonal 
anti-phospho ErbB2 IgG antibody (epitope phospho-Tyr 1248, SantaCruz, No. SC-12352-R), 
diluted 1 :250 in Blocking Solution, was added to each well and incubated for 2 hours. Then 
5 this primary antibody solution was removed from the wells using a plate washer followed by 
two 200^11 PBS / Tween 20 washes using a plate washer, 100|al of Blocking Solution was 
added per well and plates were incubated for 10 minutes. Then 30^1 of Alexa-Fluor 488 goat 
anti-rabbit IgG secondary antibody (Molecular Probes, No, A-1 1008), diluted 1 :750 in 
Blocking Solution, was added to each well. From now onwards, wherever possible, plates 

10 were protected from light ejqposure, at this stage by sealing with black backmg tape. The 
plates were incubated for 45 minutes and then the secondary antibody solution was removed 
from the wells followed by three 200ul PBS / Tween 20 washes using a plate washer. Thai 
50^1 of PBS was added to each well and plates were resealed with black backing tape and 
stored at 4^C before analysis. Plates were analysed within six hours of completing the 

15 immunostaining. 

The Fluorescence signal is each well was measured using an Acumen Explorer 
Instrument (Acumen Bioscience Ltd.), a plate reader that can be used to rapidly quantitate 
features of images generated by laser-scanning. The instrument was set to measure the 
number of fluorescent objects above a pre-set threshold value and this provided a measure of 
20 the phosphorylation status of erbB2 protein. Fluorescence dose response data obtained with 
each compound was exported into a suitable software package (such as Origin) to perform 
curve fitting analysis. Inhibition of erbB2 phosphorylation was e:q)ressed as an IC50 value. 
This was determined by calculation of the concentration of compound that was reqtiired to 
give 50% inhibition of eifoB2 phosphorylation signal. 

25 e)/iivrv0BT-474C Xenograft assay 

This assay measures the ability of a test compound to inhibit the growth of a specific 
variant of the BT-474 tumour cell line grown as a xenograft in Female Swiss athymic mice 
(Alderley Park, nu/nu genotype) (Baselga, J, et al (1998) Cancer Research, 58, 2825-2831). 
The BT-474 tumour cell line (human mammary carcinoma) was obtained from Dr 
30 Baselga (at Laboratorio Recerca Oncologica, Paseo Vail DHebron 1 19-129, Barcelona 
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08035, Spain). This cell line was subcloned and a certain population (hereinafter referred to 
as "BT-474C") was obtained. 

Female Swiss athymic {nu/nu genotype) mice were bred and maintained in Alderley 
Paric in negative pressure Isolators (PFI Systems Ltd.). Mice were housed in a banier faciUty 
5 with 12hr light/dark cycles and provided with steriUsed food and water ad libitum. All 
procedures were performed on mice of at least 8 weeks of age. BT-474C tumour cell 
xenografts were established in the hind flank of donor mice by sub-cutaneous injections of 
1x10' freshly cultured cells in lOOjil of serum free media with 50% Matrigel per animal. 
Animals were supplonented with oestradiol benzoate (Mesalin, Ih^ 
10 lOOng/animal injected sub-cutaneously on the day before cell implant, with subsequent 
weekly boosts of 50 pg/animal. On day 14 post-implant, mice were randomised into groups 
of 10 prior to the treatment with compound or vehicle control that was administered once 
daily at O.lml/lOg body weight Tumour volume was assessed twice weekly by bilateral 
Vernier calliper measurement, using the formula (length x width) x V(length x width) x (71/6), 
15 where length was the longest diameter across the tumour, and width was the corresponding 
perpendicular. Growth inhibition from start oftreatment was calculated by comparison of the 
mean changes in tumour volume for the control and treated groups, and statistical significance 
between the two groups was evaluated using a Students t test 

f) h£RG-encoded Potassium Channel Inhibition Assay 

20 This assay determines the abihty oif a test compound to inhibit the tail current flowing 

througih the human ether-a-go-go-related-gene (hERG)-encoded potassium channel. 

Human embryonic kidney (HEK) cells expressing the hERG-encoded channel were 
grown in Minimum Essential Medium Eagle (EMEM; Sigma-Aldrich catalogue number 
M2279). supplemented with 10% Foetal Calf Serum (Labtech International; product number 
25 4-1 01-500), 10% Ml serum-free supplement (Egg Technologies; product number 70916) and 
0.4 mg/ml Geneticin G418 (Sigma-Aldrich; catalogue number G7034). One or two days 
before each experiment, the cells were detached from the tissue culture flasks with Accutase 
(TCS Biologicals) using standard tissue culture methods. They were then put onto glass 
coversUps resting in wells of a 12 weU plate and covered with 2 ml of the growing media. 
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For each cell recorded, a glass coverslip containing the cells was placed at the bottom 
of a Perspex chamber containing bath solution (see below) at room temperature (-20 ^^C). 
This chamber was fixed to the stage of an inverted, phase-contrast microscope, hmnediately 
after placing flie coverslip m the chamber, bath solution was perfused into the chamber from a 
5 gravity-fed reservoir for 2 minutes at a rate of- 2 ml/min. After this time, perfusion was 
stopped. 

A patch pipette made from borosiUcate glass tubing (GC120F, Harvard Apparatus) 
using a P-97 micropipette puller (Sutter Instrument Co.) was filled with pipette solution (see 
hereinafter). The pipette was connected to the headstage of the patch clamp ampUfier 
10 (Axopatch 200B, Axon Instruments) via a silver/silver chloride wire. The headstage ground 
was connected to the earth electrode. This consisted of a silver/silver chloride wire embedded 
in 3% agar made up with 0.85% sodium chloride. 

The cell was recorded in the whole cell configuration of the patch clamp technique. 
Following **break:-in", which was done at a holding potential of -80 mV (set by the ampUfier), 

15 and appropriate adjustment of series resistance and capacitance controls, electrophysiology 
software (Clampex, Axon Instruments) was used to set a holding potential (-80 mV) and to 
deliver a voltage protocol. This protocol was appUed every 15 seconds and consisted of a 1 s 
step to +40 mV foDowed by a 1 s step to -50 mV. The current response to each imposed 
voltage protocol was low pass filtered by the ampUfier at 1 kHz. The filtered signal was then 

20 acquired, on Une, by digitismgtMs analogue signal from the ampUfier with an anal^ 
digital converter. The digitised signal was then c^tured on a computer running Clampex 
software (Axon histniments). During the holding potential and the step to + 40 mV the 
current was sampled at 1 kHz. The sampUng rate was then set to 5 kHz for the remainder of 
the voltage protocol. 

25 The compositions, pH and osmolarity of the bath and pipette solution are tabulated 

below. 



30 
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O 1 A 

Salt 


Pipette (mM) 

— ^1 


Bath(iDM) 


NaCl 




137 


KCl 


130 


4 


MeCl, 


1 


1 


CaCh 




1.8 


HEPES 


10 


10 


ducose 




10 


Na^ATP 


5 




EGTA 


5 





Parameter 


Pipette 


Bath 


dH 


7.18-7.22 


7.40 


dH adiustment with 


IMKOH 


IMNaOH 


Osmolaiitv CmOsmt 


275-285 


285-295 



The anq)litiide of the hERG-encoded potassium chamiel tail cuireat following the 
step fix)m +40 mV to -50 mV was recorded on-line by Clampex software (Axon Listruments). 
5 FoUowing stabilisation of the tail cuireat ampUtude, bath solution containing the vehicle for 
the test substance was appUed to the ceU. Providing the vehicle application had no significant 
effect on tail cuirent ampUtude, a cumulative concentration effect curve to the compound was 
then constructed. 

The effect of each concentration of test compound was quantified by expressing the 
10 tail current ampHtude in the presence of a given concentration of test compound as a 
percentage of that in the presence of vehicle. 

Test compound potency (IC50) was detennined by fitting tiie percentage inhibition 
values making \sp the concentration-effect to a four parameter Hill equation using a standard 
data-fitting package. If the level of inhibition seen at the highest test concentration did not 
15 exceed 50%, no potmcy value was produced and a percentage inhibition value at that 
concentration was quoted. 

Alfliough the pharmacological properties of the quinazoline derivatives of the formula 
I vary with structural change as expected, in general activity possessed by quinazohne 
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derivatives of the fonnula I, may be demonstrated at the following concentrations or doses in 
one or more of the above tests (a), (b), (c) and (d)> 

Test (a):- IC50 in the range, for example, 0.001 - 5 \iM; 

Test (b):- IC50 in the range, for example, 0.001 - 5 fiM; 
5 Test (c):r IC50 in the range, for example, 0.001 - 5 ^M; 

Test(d)> IC50 in the range, for example, 0.001 -5 ^iM; 

Test(e):- activity in the range, for sample, 1-200 mg/kg/day; 

No physiologically unacceptable toxicity was observed in Test (e) at the effective dose 
for quinazoline derivatives tested of flie present invention. Accordingly no imtoward 
10, toxicological effects are expected when a quinazoline derivative of tihe formula I, or a 

phannaceutically acceptable salt thereof as defined hereinbefore is administered at the dosage 
ranges defined hereinafter. 

By way of example, Table A illustrates the activity of representative quinazoline 
derivatives according to the invention. Column 2 of Table A shows IC50 data from Test (a) 
15 for the inhibition of EGFR tyrosme kinase protein phosphorylation; column 3 shows IC50 data 
from Test (a) for the inhibition of erbB2 tyrosine kinase protein phosphorylation; and column 
4 shows IC50 data for inhibition of phosphorylation of erbB2 in a MCF7 derived cell line in 
Test (d) described above: 

TableA 



Example 
Number 


ICsoO«M)Test(a): 

Inhibition of EGFR 
tyrosine Idnase 
protein 

phosphorylation 


IC5oOiM)Test(a): 

Inhibition of erbB2 
tyrosine Idnase 
protein 

phosphorylation 


ICsoOJJV^Test(e): 

Inhibition of erbB2 
tyrosine kinase 
protein 

phosphorylation 


21 


0.072 


0.002 


0.001 . 


34 


0.135 


0.002 


0.001 


42 


24.789 


0.012 


0.002 


52 


1.473 . 


0.002 


0.019 
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According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a quinazoline derivative of the formula I, or a pharmaceutically 
acceptable salt thereof as defined hereinbefore in association with a pharmaceutically 
acceptable diluent or carrier. 

5 The compositions of the invention may be in a form suitable for oral use (for example 

as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a Uquid aerosol), for administration by insufflation (for 
10 example as a finely divided powder) or for parenteral administration (for example as a sterile 
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 
or as a suppository for rectal dosing). 

The compositions of the invention may be obtained by conventional procedures usmg 
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended 
15 for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 
preservative agents. 

The amount of active ingredient that is combined with one or more excipients to 
produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral 
20 administration to humans will generaUy contain, for example, from 0.5 mg to 0.5 g of active 
agent (more suitably from 0.5 to 100 mg, for example fix>m 1 to 30 mg) cornpounded with an 
appropriate and convenient amount of excipients which may vary from about 5 to about 98 
percent by weight of the total composition. 

The size of the dose for therapeutic or prophylactic purposes of a quinazoline 
25 derivative of the formula I will naturally vary according to the nature and severity of the 
conditions, the age and sex of the animal or patient and the route of administration, according 
to well known principles of medicine. 

In using a quinazoline derivative of the formula I for therapeutic or prophylactic 
purposes it will generaUy be administered so that a daily dose in the range, for example, 0. 1 
30 mg/kg to 75 mg/kg body weight is received, given if required in divided doses. In general 
lower doses will be administered when a parenteral route is employed. Thus, for example, for 
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intravoious administration, a dose in the range, for example, 0.1 mg/kg to 30 mg/kg body 
weight will generally be used. Similarly, for administration by inhalation, a dose in the range, 
for example, 0.05 mg/kg to 25 mg/kg body weight will be used. Oral administration is 
however preferred, particularly in tablet form. Typically, unit dosage forms wiU contain 
5 about 0.5 mg to 0.5 g of a quinazoline derivative of tiiis invention. 

We have found that the quinazoline derivatives of the presmt invention possess 
anti-proliferative properties such as anti-cancer properties that are beheved to arise fiom flieir 
erbB, particularly EGFR and more particularly erbB2 receptor tyrosine kinase inhibitory 
activity. Furfliennore, certain of the quinazoline derivatives according to tiie present 

10 invention possess substantially better potency against the eibB2 receptor tyrosine kinase, than 
against other tyrosine kinases enzymes, such as EGFR tyrosine kinase. Such quinazoline 
derivatives possess sufficient potency against the eibB2 receptor tjrosine kinase fliat they 
may be used in an amount sufficient to inhibit erf)B2 recq)tor tyrosine kinase whilst 
demonstrating litfle, or significantly Iowct, activity against other tyrosine kinases such as 

15 EGFR. Such quinazoline derivatives are likely to be useful for the selective inhibition of 
eibB2 receptor tyrosine kinase and are likely to be useful for flie effective treatment of, for 
example erbB2 driven tumours! 

Accordingly, the quinazoline derivatives of tiie present invention are expected to be 
useful in the tireatinent of diseases or medical conditions mediated alone or in part by erbB, 
20 particularly erbB2, receptor tyrosine kinases, i.e. the quinazoline derivatives may be used to 
produce an erbB, particularly an erbB2, receptor tyrosine kinase inhibitory effect in a 
warm-blooded animal in need of such treatment. Thus the quinazoline derivatives of the 
present invention provide a method for tiie treatment of maUgnant cells characterised by 
inhibition of flie eri)B, particularly erbB2, receptor tyrosine kinase. Particularly flie 
25 quinazoline derivatives of the invention may be used to produce an anti-proliferative and/or 
pro-apoptotic and/or anti-invasive effect mediated alone or in part by the inhibition of erbB, 
particularly erbB2, recq>tor tyrosine kinases. Particularly, the quinazoline derivatives of flie 
present invention are expected to be useful in the prevention or treatinent of tiiose tumours 
that are sensitive to inhibition of an erbB, particularly the eibB2, receptor tyrosine kinase fliat 
30 are involved in flie signal tiansduction steps which drive proliferation and survival of fliese 
tumour cells. Accordingly flie quinazoline derivatives of flie present invention are expected to 
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be useful in tiie treatment and/or prevention of a number of hyperproliferative disorders by 
providing an anti-proliferative effect. These, disorders include, for example psoriasis, benign 
prostatic hyperplasia (BPH), atherosclerosis and restenosis and, in particular, erb-B, more 
particularly erbB2, receptor tyrosine kinase driven tumours. Such benign or malignant 
5 tumours niay affect any tissue and include non-solid tumours such as leukaemia, multiple 
myeloma or lymphoma, and also solid tumours, for example bile duct, bone, bladder, 
brain/CNS, breast, colorectal, cervical, endometrial, gastric, head and neck, hepatic, lung, 
muscle, neuronal, oesophageal, ovarian, pancreatic, pleural/peritoneal membranes, prostate, 
renal, skin, testicular, thyroid, uterine and vulval tumours. 

1 0 According to this aspect of the invention there is provided a quinazoline derivative of 

die formula I, or a phaimaceutically acceptable salt thereof for use as a medicament. 

Thus according to this aspect of the invention there is provided the use of a 
quinazoline derivative of &e formula I, or a phannaceutically acceptable salt thereof, as 
defined hereinbefore in the manu&cture of a medicament for use in the production of an 
1 5 anti-proliferative efifect in a warm-blooded animal such as man. 

According to a further feature of this aspect of the invention there is provided a 
method for producing an anti-proliferative efifect in a warm-blooded animal, such as man, in 
need of such treatment which comprises administering to said animal an effective amount of a 
quinazoline derivative of the formula I, or a phannaceutically acceptable salt thereof, as 
20 hereinbefore defined. 

According to a further aspect of the invention there is provided a quinazoline 
derivative of the formula I, or a phaimaceutically acceptable salt thereof, for use in the 
production of an anti-proliferative effect in a warm-blooded animal such as man. 

According to a further aspect of the invention there is provided the use of a 
25 qxiinazoline derivative of the formula I, or a pharmaceutically acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicanient for use in the production of an 
anti-proliferative effect which effect is produced alone or in part by inhibiting erbB2 receptor 
tyrosine kinase in a warm-blooded animal such as man. 

According to a further feature of flus aspect of the invention there is provided a 
30 method for producing an anti-proliferative effect which effect is produced alone or in part by 
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inhibiting erbB2 receptor tyrosine kinase in a warm-blooded animal, such as man, in need of 
such treatment which comprises administering to said animal an effective amount of a 
quinazoline derivative of the formula I, or a pharmaceutically acceptable salt thereoi^ as 
hereinbefore dejBned. 

. 5 According to a further aspect of the invention fliere is provided a quinazoline 

derivative of the formula I, or a pharmaceutically acceptable salt thereof for use in the 
production of an anti-proliferative effect yMch. effect is produced alone ot in part by 
inhibiting erbB2 receptor tyrosine kinase in a warm-blooded animal such as man. 

According to a furflier aspect of the present invention there is provided the use of a 
10 quinazoline derivative of tiie formula I, or a pharmaceutically acceptable salt thereof, as 
defined hereinbefore in the mannfa;cture of a medicament for use in the treatment of a disease 
or medical condition (for example a cancer as mentioned herein) mediated alone or in part by 
erbB, particularly ort>B2, receptor tyrosine kinase. 

According to a further feature of this aspect of the invention there is provided a 
15 method for treating a disease or medical condition (for example a cancer as mentioiied herein) 
mediated alone or in part by erbB, particularly erbB2, receptor tyrosine kinase in a 
warm-blooded animal, such as man, in need of such treatment, which comprises administering 
to said animal an efGective amount of a quinazoline derivative of the formula I, or a 
pharmaceutically acceptable salt thereof, as defined hereinbefore. 

20 According to a fiirther aspect of the invention there is provided a quinazoline 

derivative of ttie formula I, or a pharmaceutically acc^table salt thereof, for use in the 
treatment of a disease or medical condition (for example a cancer as mentioned herein) 
mediated alone or in part by erbB, particularly erbB2, receptor tyrosine kinase. 

According to a further aspect of the invention there is provided ttie use of a 

25 quinazoline derivative of the formula I, or a phaimaceutically acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in the prevention or 
treatment of those tumours which are sensitive to inhibition of one or more erbB receptor 
tyrosine kinases, such as EGER and/or erbB2 and/or erbB4 (especially erbB2) receptor 
tyrosine kinase, that are involved in the signal transduction steps which lead to the 
30 prolifer^on of tumour cells. 
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According to a further feature of this aspect of (he inventioii fliere is provided a 
method for the prevention or treatment of those tumours which are sensitive to inhibition of 
one or more erbB receptor tyrosine kinases, such as EGFR and/or erbB2 and/or erbB4 
(especially erbB2) receptor tyrpsine kinase, that are involved in the signal transduction steps 
5 which lead to the proliferation and/or survival of tumoiu* cells in a warm-blooded animal, such 
as man, in need of such treatment, which comprises administering to said animal an effective 
amount of a quinazoline derivative of the formula I, or a phannaceutically acceptable salt 
thereof, as dejfined hereinbefore. 

According to a further aspect of the invention there is provided a quinazoline 
10 derivative of the formula I, or a phannaceutically acceptable salt thereof, for use in the 

prevention or treatment of those tumours which are sensitive to inhibition of one or more erbB 
receptor tyrosine kinases, such as EGFR and/or erbB2 and/or erbB4 (especially eibB2) 
recepitor tyrosine kinase, that are mvolved in the signal transduction steps which lead to the 
proliferation and/or survival of tumour cells. 

1 5 According to a further aspect of the invention there is provided the use of a 

quinazoline derivative of the formula I, or a phannaceutically acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in providing an EGFR 
and/or erbB2 and/or erbB4 (especially erbB2) recq)tor tyrosine kinase inhibitory effect 

According to a further feature of this aq)ect of the invention there is provided a 
20 method for providing an EGFR and/or erbB2 and/or erbB4 (especially erbB2) receptor 
tyrosine kinase inhibitory effect in a warm-blooded animal, such as man, in need of such 
treatment, which comprises administering to said animal an effective amount of a quinazoline 
derivative of the formula I, or a phannaceutically acceptable salt thereof, as defined 
hereinbefore. 

25 According to a further aspect of the invention there is provided a quinazoline 

derivative of the formula I, or a phannaceutically acceptable salt thereof, for use in providing 
an EGFR and/or erbB2 and/or erbB4 (especially erbB2) receptor tyrosine kinase inhibitory 
effect. 

According to a further aspect of the invention there is provided the use of a 
30 quinazoline derivative of the formula I, or a phannaceutically acceptable salt thetwf, as 
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defined hereinbefore in the manufacture of a medicament for use in providing a selective 
erbB2 kinase inhibitory effect. 

According to a further feature of this aspect of the invention there is provided a 
method for providing a selective erbB2 kinase inhibitory effect in a warm-blooded animal, 
5 such as man, in need of such treatment, which comprises administering to said animal an 
effective amount of a quinazoHne derivative of the formula I, or a phannaceutically 
acceptable salt thereof as defined hereinbefore. 

According to a fiirther aspect of the invention there is provided a quinazoline 
derivative of the formula I, or a phannaceutically acceptable salt thereof; for use in providing 
10 a selective erbB2 kinase inhibitory effect 

By "a selective erbB2 kinase inhibitory efifecf ' is meant that the quinazoline derivative 
of the formula I is more potent against erbB2 receptor tyrosine kruase than it is against other 
kinases. In particular some of the quinazolme derivatives according to the invention are more 
potent against erbB2 receptor kinase than they are agamst other tyrosine kinases such as other 

1 5 erb-B receptor tyrosine kinases, particularly EGER tyrosine kinase. For example a selective 
erbB2 kinase inhibitor according to the invention is at least 5 tunes, preferably at least 10 
times, more preferably at least 100 times more potent against erbB2 receptor ^osine kinase 
than it is against EGFR tyrosine kinase, as determined fix)m the relative IC50 values in suitable 
assays (for example by comparing the IC50 value fix)m the Clone 24 phospho-cabB2 cell assay 

20 (assay d) described above which measures the inhibition of erbB2phospho 

with the IC50 &om the KB cellular EGER phosphorylation assay (assay c) described above 
which measures the inhibition of EGFR phosphorylation in cells for a given test compound as 
described above). 

According to a further aspect of the present invention there is provided the use of a 
25 quinazoline derivative of the formula I, or a phannaceutically acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in the treatment of a cancer, 
for example a cancer selected firom leukaemia, multiple myeloma, lymphoma, bile duct, bone, 
bladder, brain/CNS, breast, colorectal, cervical, endometrial, gastric, head and neck, hepatic, 
lung, muscle, neuronal, oesophageal, ovarian, pancreatic, pleural/peritoneal membranes, 
30 prostate, renal, skin, testicular, thyroid, uterine and vulval cancer. 
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According to a further feature of this aspect of the invention there is provided a 
method for treating a cancer, for example a cancer selected from selected from leukaemia, 
multiple myeloma, lymphoma, bile duct, bone, bladder, brain/CNS, breast, colorectal, 
cervical, endometrial, gastric, head and neck, hepatic, lung, muscle, neuronal, oesophageal, 
5 ovarian, pancreatic, pleural/peritoneal membranes, prostate, renal, skm, testicular, thyroid, 
uterine and vulval cancer in a warm-blooded animal, such as man, in need of such treatment, 
which comprises administering to said animal an effective amount of aquinazoline derivative 
of the formula I, or a phannaceutically acceptable salt thereof, as defined hereinbefore. 

According to a ftirfher aspect of the invention there is provided a quinazoline 
10 derivative ofthe formula I, or a phaimaceuticaUyaccq)tablesdt thereof, for use 

treatment of a cancer, for example a cancer selected &om leukaemia, multiple myeloma, 
lymphoma, bile duct, bone, bladder, brain/CNS, breast, colorectal, cervical, endometrial, 
gastric, head and neck, hepatic, lung, muscle, neuronal, oesophageal, ovarian, pancreatic, 
pleural/peritoneal membranes, prostate, renal, skm, testicular, thyroid, uterine and vulval 
15 cancer. 

As mentioned above the size of the dose required for the therapeutic or prophlyactic 
treatment of a particular disease will necessarily be varied depending upon, amongst other 
things, the host treated, the route of adimnistration and the severity of the ilhiess being 
treated. 

20 The quinazoline derivatives of the inv^tion may be administered in the form of a pro- 

drug, by which we mean a compound that is broken down in a warm-blooded animal, such as 
man, to release a quinazoline derivative of the invention. A pro-drug may be used to alter the 
physical properties and/or the pharmacokinetic properties of a quinazoline derivative of the 
invention. A pro-drug can be formed \niien the qumazoline derivative of the invention 

25 contains a suitable group or substituent to which a property-modifying group can be attached. 

Accordingly, the present invention includes those quinazoline derivatives of the 
formula I as defined hereinbefore when made available by organic synthesis and when made 
available within the human or animal body by way of cleavage of a pro-drug thereof 
Accordingly, the present invention includes those quinazohne derivatives of the formula I that 
30 are produced by organic synthetic means and also such quinazoline derivatives that are 
produced in the human or arumal body by way of metabolism of a precursor compound, that 
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is a quinazoline derivative of the formula I may be a synthetically-produced quinazoline 
derivative or a metabolically-produced quinazoline derivative. 

A suitable pharmaceutically-acceptable pro-drug of a quinazoline derivative of the 
formula I is one that is based on reasonable medical judgement as being suitable for 
5 administration to the human or animal body without undesirable pharmacological activities 
and without undue toxicity. 

Various forms of pro-drug have been described, for example in the following 
documents:- 

a) Methods in Enzvmologv. Vol. 42, p, 309 to 396, edited by K. Widder, et al 
10 (Academic Press, 1985); 

b) Design of Pro-drugs, edited by H. Bundgaard, (Elsevier, 1985); 

c) A Textbook of Drag Design and Development, edited by Krogsgaard-Larsen and 

a Bundgaard, Chapter 5 'Design and >^plication of Pro-drags", edited by H. Bundgaard, p. 
113 to 191 (1991); 

15 d) H. Bundgaard, Advanced Drag Delivery Reviews, 8, 1 to 38 (1992); and 

e) H. Bundgaard, et al. Journal of Pharmaceutical Sciences, 77, 285 (1988). 

The anti-proliferative treatment defined hereinbefore may be applied as a sole therapy 
or may involve, iii addition to the quinazoline derivative of the invention, conventional 
surgery or radiotherqjy or chemotherapy. Such chemotherapy may include one or more of 
20 the following categories of anti-tumour agents 

(i) antiproliferative/antineoplastic drags and combinations thereof, as used in medical 
oncology, such as alkylating agents (for example cis-platin, carboplatin, cyclophosphamide, 
nitrogen mustard, melphalan, chlorambucil, busulfan and nitrosoureas); antimetabolites (for 
example antifolates such as fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed, 

25 methotrexate, cytosine arabinoside and hydroxyurea); antitumour antibiotics (for example 
anthracyclines like adriamycin, bleomycin, doxorabicin, daunomycin, epirabicin, idarabicin, 
mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for example vinca 
alkaloids like vincristine, vinblastine, vindesine and vinorelbiiie and taxoids like taxol and 
taxotere); and topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and 

30 tenipbside, amsactiiie, topotecan and camptothecin); 
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(ii) cytostatic agents such as antioestrogens (for example tamoxifen, toremifene, 
raloxifene, droloxifene and iodoxyfene), oestrogen receptor down regulators (for example 
fiilvestrant), antiandrogens (for example bicalutamide, flutamide, nilutamide and cyproterbne 
acetate), LECRH antagonists or LHRH agonists (for example goserelin, leuprorelin and 

5 buserelin), progestogens (for example megestrol acetate), aromatase inhibitors (for example 
as anastrozole, letrozole, vorazole and exemestane) and inhibitors of 5a-reductase such as 
finasteride; 

(iii) agents which inhibit cancer cell invasion (for iexample metallopioteinase inhibitors 
like marimastat and inhibitors of urokinase plasminogen activator receptor function); 

1 0 (i v) inhibitors of growth factor function, for example such inhibitors include growth factor 
antibodies, growth factor receptor antibodies (for example the anti-erbB2 antibody 
frastuzumab [Herceptin™] and the anti-erbBl antibody cetuximab [C225]), famesyl 
transferase faihibitors, tyrosine kinase inhibitors and serine/threonine kinase inhibitors, for 
exan:q)le other inhibitors of the epidermal growth factor family (for example EGFR family 

15 tyrosine kinase inhibitors such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3- 

morphoUnopropoxy)quinazolin.4-aniine (gefitinib, AZD1839), N-(3-ethynylphenyl)-6,7- 
bis(2"methoxyethoxy)quinazoUn-4-amine (erlotinib, OSI-774) and 6-acrylamido-N-(3-chloro- 
4-fluorophenyl)-7-(3-.morpholinopropoxy)quinazolin-4-amine (CI 1033)), for example 
inhibitors of the platelet-derived growth factor family and for exan^jle inhibitors of the 

20 hepatocyte growth factor family; 

(v) antiangiogenic agents such as those which inhibit the effects of vascular endothelial 
growth fectpr, (for example the anti-vascular endothelial cell growth factor antibody 
bevacizumab [Avastm™], con5)ounds such as those disclosed in International Patent 
Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and 

25 conq)ounds that work by other mechanisms (for example linomide, inhibitors of integrih 
avp3 function and angiostatin); 

(vi) vascular damaging agents such as CombretastatinA4 and compounds disclosed in 
Intemational Patent Apphcations WO 99/02166, WO 00/40529, WO 00/41669, WO 
01/92224, WO 02/04434 and WO 02/08213; 
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(vii) antisense therapies, for example those which are directed to the targets listed above, such 
as ISIS 2503, an anti-ras antisense; 

(viii) gene therapy approaches, including for example approaches to replace aberrant genes 
such as aberrant p53 or aberrant BRCAl or BRCA2, GDEPT (gene-directed enzyme pro-drug 

5 therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterial 
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or 
radiotherapy such as multi-drug resistance gene therapy; and 

(ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to 
mcrease the immimogenicity of patient tumour cells, such as transfection with cytokines such 

10 as interleukin 2, interleukin 4 or g?:anulocyte-macrophage colony stimulating factor, 
approaches to decrease T-cell anergy, approaches using transfected immune cells such as 
cytokine-transfected dendritic cells, approaches usmg cytokine-transfected tumour cell lines 
and approaches using anti-idiotypic antibodies. 

Such conjoint treatment may be achieved by way of the simultaneous, sequential or 
15 separate dosing offhe individual components of the treatment Such combination products 
employ the quinazoUne derivatives of this invention within the dosage range described 
hereinbefore and the other phannaceutically-active agent within its approved dosage range. 

According to this aspect of the invention there is provided a pharmaceutical product 
comprising a quinazoline derivative of the formula ^ or a phaxmaceutically acceptable salt 
20 thereof, as defined hereinbefore and an additional antirtumour agent as defined hereinbefore 
for the conjoint treatment of cancer. 

Although the quinazoline derivatives of the formula I are primarily of value as 
therapeutic agents for use in warm-blooded animals (including rrian), they are also useful 
whenever it is required to inhibit the effects of the erbB receptor tyrosine protem kinases. 
25 Thus, they are useful as pharmacological standards for use in the development of new 
biological tests and in the search for new pharmacological agents. ' 

The invention will now be illustrated by flie following non-limiting examples in 
which, unless stated otherwise; 

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or 
30 ambient temperature, that is, at a temperature in the range of 1 8 to 25°C; 
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(ii) organic solutions were dried over anhydrous magnesium sulfate; evqjoration of solvit 
was carried out using a rotary ev^orator under reduced pressure (600-4000 Pascals; 
4.5-30mmHg) wifli a bath temperature ofvp to 80°C; 

(iii) chromatography mems flash chromatography on silica gel; thin layer chromatography 
5 (TLC) was carried out on silica gel plates; 

(iv) in general, the course of reactions was followed by TLC and / or analytical LC-MS, and 
reaction times are given for illustration only; 

(v) final products had satisfactory proton nuclear magnetic resonance (NMR) spectia and/or 
mass spectral data; 

10 (vl) yields are given for iUustration only and are not necessarily those which can be obtained 
by diligent process development; preparations were repeated if more material was required; 

(vii) when given, NMR data is in the form of delta values for major diagnostic protons, given 
in parts pa- milUon (ppm) relative to tehrameflijdisilane (TMS) as an internal standard, 
detemiined at 300 MHz using perdeuterio dimefliyl sulfoxide (DMSO-dg) as solvent unless 

15 otiierwise indicated; tiie following abbreviations have been used: s, singlet; d, doublet; t, 
triplet; quartet; m, multiplet; b, broad; 

(viii) chemical symbols have their usual meanings; SI units and symbols are used; 

(ix) solvent ratios are given in volume:volume (v/v) terms; and 

(x) mass spectra were run with an election energy of 70 election volts in the chemical 

20 ionization (CI) mode using a direct raqrosure probe; where indicated ionization was effected 
by electron impact (EI), fest atom bombardment (FAB) or elfectixjqjray (ESP); values for m/z 
are given; genaraUy, only ions which indicate flie parent mass are r^rted; and unless 
otherwise stated, the mass ion quoted is (MH)* which refers to the protonated mass ioi^ 
referoice to M* is to the mass ion generated by loss of an election; and reference to M-H* is 

25 to the mass ion genraated by loss of a proton; 

(xi) unless stated otherwise compounds containing an asymmetrically substituted carbon 
and/or suliur atom have not been resolved; 

(xii) where a synthesis is described as being analogous to fliat described in a previous exanq>le 
the amounts used are the millimolar ratio equivalents to those used in the previous example; 
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(xiii) all microwave reactions were carried out in a CEM Discover™ microwave synthesis or 
CEM Marrs microwave synthesiser, 

(xiv) preparative high performance liquid chromatography (HPLC) was performed on a 
Gilson instrument using the following conditions: 

5 Column: 21 mm x 10 cm Hichiom RPB 

Solvent A: Water + 0.1% trifluoroacetic acid. 

Solvent B: Acetonitrile + 0.1% trifluoroacetic acid 

Flow rate: 18ml/min 

Run tune: 1 5 minutes with a 1 0 minute gradient from 5-95% B 

10 Wavelength: 254 nm, bandwidth 10 nm 

Injection volume 2.0-4.0 ml; 

(xv) analytical HPLC was performed on a LC/MS Waters 2790 / ZMD Micromass system 
using the foUowing conditions (so as to measure retention times (tiO: 

Waters Symmetry column: C18,3.5fiM, 4.6x50 mm 

15 Detection: UV254nMandMS 

Elation: flow rate 2.5 ml/min, linear gradient from 95% water and 5% 

methanol containing 5% formic acid to 40% water, 55% 
acetonitrile and 5% methanol containing 5% formic acid over 3 
minutes, then linear gradiant to 95% acetonitrile and 5% 
20 methanol containing 5% formic acid over 1 minute; 

(xvi) the following abbreviations have been used: 

HATU 0-(7-azabenz6tria2ol-l-yl)-NJ^^,Nr4etrame%^ 
hexafluoro-phosphate; 

THF tetrahydroftiran; 

25 DMF //;iV-dimethylfonnamide; 

DMA 7V,iV-dimethylacetaniide; 

DCM dichloromethane; 



wo 2005/118572 



PCT/GB2005/002215 



138 



DMSO dimethylsulfoxide; 

IPA isopropyl alcohol; 

efher diethyl ether; 

DIPEA di-isopropylethylamine; 

5 TFA trifluoroacetic acid 

DEAD diethyl azodicaiboxylate; 

DTAD di-tot-butyl azodicaiboxylate; and 

EPCI lK3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride. 
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. Example 1 

2-[(4-{[3-CUoro-4-(pyridin-2-ylmethoxy)phenyl]aiiiino}qum 
yl)oxy]acetaiiiide 

To a suspension of 4-{i3-cWoro-4-(pyridm-2-ylmethoxy)phenyl]ammo}qui^ 
5 5-ol (200 mg, 0.52 mmol) in DMA (15 ml) was added potassium carbonate (359 mg, 2.60 
mmol) and 2-bromoacetamide (80 mg, 0.58 mmol). The reaction was sonicated for 5 
minutes in an ultrasonic cleaning bath and then stirred for 16 hours at room temperature. 
The solvent was removed in vacuo, water was then added to the residue and the resultant 
precipitate was filtered and washed with water. The solid was crystallised fi-om ethyl 

10 acetate to give the title compound as an off-white solid (30 mg, 13%); NMR spectrum: 
4.86 (s, 2H), 5.31 (s, 2H), 6.97 (d, IH), 7.26 (d, IH), 7.39 (m, 2H), 7.60 (d, IH), 7.62 (s, 
IH), 7.76 (t, IH), 7.83 (s, IH), 7.90 (td, IH), 8.04 (dd, IH), 8.34 (d, IH), 8.57 (s, IH), 8.62 
(d, IH), 10.96 (s, IH); Mass spectrum: MH** 436. 

The 4- {[3K?Moro-4-(pyridin-2-ylmethoxy)phenyl]amino}quinjazolin^ 

IS used as starting material was obtained as follows: 

DMF (0.2 ml) was added to a suspension of 5-fluoro-3,4-dihydn>-3H-quinazolin-4- 
one (1.64 g) in fhionyl chloride (10 ml) and the mixture was stirred and heated at 80 for 
6 hours. Volatile material was removed by evaporation and flie residue was azeotroped 
with toluene (20 ml). The resulting solid was added portionwise to a vigorouisly stirred 

20 mixture of saturated sodium bicarbonate (50 ml), crushed ice (50 g) and DCM (50 ml) such 
that the temperature was kept below 5 ^C. The organic phase was separated, dried and 
concentrated to give 4-chloro-5-fluoroquinazoline as a solid (1.82 g, 99%), which was used 
without purification; NMR spectrum: (CDCI3) 7.35-7.45 (m, IH), 7.85-7.95 (m, 2H), 9.0 
(s,lH). 

25 4-Chloro-5-fluoroquina2X>line (6.75 g) was added to a stirred solution of 3-chioiP- 

4-(2-pyridyhnethoxy)aniline (obtamed as described in Example 15 of WO 96/15118, 9.27 
g) in IPA (200 ml), and the solution was stirred and heated under reflux for 8 hours. The 
solution was allowed to cool to ambient temperature overnight and the precipitated solid 
was filtered off, washed with acetone and dried. The solid was added to 50% aqueous 

30 methanol (400 ml) and the mixture was heated on a steam bath until all of the soUd had 
dissolved. The solution was basified by carefiil addition of aqueous ammonia (0.880), and 
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the mixture was concentrated to remove methanol. Water (300 ml) was added and the 
mixture was extracted with DCM (600 ml). The extract was washed with water and 
saturated brine and dried. The solvent was removed by evaporation to give a solid, which 
was re-crystallised from a mixture of ethyl acetate, tetrahydrofliran and isohexane to give 
5 iV'-[3-cUoro-4H(pyridin-2-yhnethoxy)phenyl]-5-fluoroquinazolin-4- as beige crystals 
(6.75 g, 48%); NMR spectrum : 5.3 (s, 2H), 7.2-7.3 (d, IH), 7.35-7.5 (m, 2H), 7.5-7.65 (m, 
3H), 7.8-7.95 (m, 3H), 8.55 (s, IH), 8.55-8.6 (d, IH), 9.1-9.2 (b s, IH); Mass spectrum: 
MH^ 381.4. 

iV-Acetylethanolamine (24.3 ml, 0.264 mol) was added slowly to a suspension of 
10 sodimn hydride (60% dispersion in mineral oil, 25.28 g, 0.632 mmol) in dry DMA (400 
ml). Upon complete addition, the mixture was stirred for 30 minutes. 7V^[3-Chloro-4- 
(pyridin-2-ylmethoxy)phenyl]-5-fluoroquinazolin-4- amine (40 g, 0.105 mol) was added in 
one portion and the mixture was heated at 120 for 18 hours. Saturated ammonium 
chloride (15 ml) was added to tiie cooled reaction mixture and stirred for 10 minutes. The 
15 DMA was removed in vacuo, water (1000 ml) was added to the residue and stirred for 1 
hour. The resultant precipitate was filtered and air-dried. liie solid was washed with 
diethyl eflier (2 x 200 ml). This was then stirred in hot ethyl acetate (300 ml) and the cool 
mixture was filtered to give 4-{[3-chloro-4-(pyridin-2- 

ylmethoxy)phenyl]amino}quinazolin-5-ol as a tan solid (31.1 g, 78%); NMR spectrum : 
20 5.28 (s, 2H), 6.63-6.81 (m, 2H), 7.22 (d, IH), 7.32-7.39 (m, IH), 7,39-7.52 (m, 2H), 7.57 
(d, IH), 7.87 (t, IH), 7.97 (s, IH), 8.33 (s, IH), 8.58 (d, IH); Mass spectrum: MH* 379. 

Example 2 

2-{4-[3-Chloro-4-(pyridin-2-yImetho27)-phenyIamino]-qain 
25 methanesalfonyI-ethyl)-acetamide 

2-Melhanesulfonyl-ethylamine (48 mg, 0.40 mmol) and DIPEA (140 fil, 0.80 
mmol) were added to a warmed solution of [(4-{[3-chloro-4-(pyridin-2- 
yknethoxy)phenyl]amino}quinazoUn-5-yl)oxy]acetic acid sodium salt (1 50 mg, 0.34 
mmol) in DMF (3 ml). HATU (149 mg, 0.4 mmol) was added and the resulting yellow 
30 solution was stirred at 65 ^'C for 18 hours. The solvent was removed in vacuo, and water (5 
ml) added. The suspension was sonicated before filtering the solid. This was washed well 
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with water and dried in vacuo to give the title compound as a yellow soUd (146 mg, 89%); 
NMR spectrum: 3.00 (s, 3H), 3.30 (m, 2H), 3.60 (m, 2H), 4.90 (s, 1.5H), 5.00 (s, 0.5H), 
5.30 (s, 2H), 7.00 (d, 0.75H), 7.10 (d, 0.25H), 7.30 (m, IH), 7.35 (m, 2H), 7.60 (d, IH), 
7.70 (m. 11^, 7.90 (m, 2H), 8.20 (m, 0.25H), 8.30 (m, 0.75H), 8.50-8.70 (m. 3H). 10.80 (s, 
5 IH): Mass spectrum; MH* 549 

The[(4-{[3-chloro-4-Q)yridin-2-yhnethoxy)phenyl]amino}quinazolin-5- 
yl)oxy]acetic acid sodium salt used as starting material was obtained as foUows: 

Sodium ethoxide (4.5 g, 66.2 mmol) was added to a suspension of 7/-[3-chloro-4- 
(pyridin-2-ylmethoxy)phenyl]-5-fluoroquinazolin-4-amine (obtained as described in 
10 Example 1, preparation of starting materials, 5.0 g, 13.2 mmol) in ethyl glycolate (75 ml) 
and the reaction heated at reflux for 16 hours. The reaction was then cooled, and the 
resulting solid precipitate filtered and washed with methanol to give ethyl [(4-{i3-chloro-4- 
(pyridin-2-ylmethoxy)phenyliamino}quinazolin-5-yl)oxy]acetate as a white powder (4.92 
g, 81%); NMR spectrum: 1.27 (t, 3H), 4.30 (q, 2H), 5.07 (s, 2H), 5.29 (s, 2H),7.10 (d, 

15 IH), 7.29 (d,lH), 7.36 (m.2H), 7.57 (d,lH), 7.72 (tlH). 7.80 (dd, lH), 8.08 (dt,lH), 
8.24 (d, IH), 8.53 (s, IH), 8.59 (d, IH). 10.44 (bs. IH): Mass spectrum: MH^ 4fi5 

3M Sodium hydroxide solution (35 ml, 105 mmol) was added to a stined solution 
of ethyl [(4-{[3-cmoro-4-(pyridin-2-yhnethoxy)phenyl]amino}quinazolin-5-yl)oxy^ 
(4.92 g, 10.6 mmol) in THF (125 ml) and methanol (125 ml). After 30 minutes a dense 

20 white soUd was precipitated which was filtered, washed with water, then methanol and 
dried w vacuo to give [(4-{[3-cMoro4Kpyridin-2-yhnethoxy^henyl]amino}quinazolin.5. 
yl)oxy]acetic acid sodium salt as a white soUd (2.35 g, 51%); NMR spectrum : 4.90 (m, 
2H), 5.26 (s, 2H), 7.10 (m, IH). 7.25 (m, IH), 7.33 (m, 2H), 7.55 (m, IH), 7.70 (m, IH), 
7.83 (m, IH), 7.94 (m, IH). 8.25 (m, IH), 8.57 (m, 2H), 10.82 (bs, IH); Mass spectrum: 

25 MH* 437. 

Example 3 

2-{4-[3-Chloro-4-Cpyridln-2-yIniethpxy)-phenyIamino]-quina2oIin-5-yloxy}-^^ 
cyclopropyl-acetamide 

30 The procedure described in Example 2 was repeated using [(4-{[3-chloro-4- 

(pyridin-2-yhnethoxy)pheEylJamino}quinazolin-5-yl)oxy]acetic acid sodium salt (obtained 
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as described in Example 2, preparation of starting materials, 100 mg, 0.23 mmol), HATU 
(308 mg, 0.81 mmol), DIPEA (120 ^.1, 0.69 mmol) and cyclopropylamine (92 mg, 1.61 
mmol) to give the title compound as a solid (3 mg, 2 %); Mass sp ectnim! MIT^ 477. 

5 Example 4 

2-{4-[3-ChIoro-4-(pyridin-2-ylmethoxy)-phenylaminol-qamazoIm-5-^^ 
cyclobutyl-acetamide 

The procedure described in Example 2 was repeated using [(4- {[3-chloro-4- 

(pyridin-2-yhnethoxy)phenyl]amino}quina2olin-5-yl)oxy]acetic acid sodium salt (obtained 

10 as described in Example 2, preparation of starting materials, 100 mg, 0.23 mmol), HATU 
(308 mg, 0.81 mmol), DIPEA (120 fil, 0.69 mmol) and cyclobtxtylamine (1 14 mg, 1.61 
mmol) to give the title compound as a solid (10 mg, 6%); NMR sp ectnnn! 1.60 (m, 2B0, 
1.90 (m, 2H), 2.20 (m, 2H), 4.25 (m, IH), 4.80 (s, 2H), 5.20 (s, 2H), 6.90 (d, IH), 7.20 (d, 
IH), 7.25 (dd, IH), 7.30 (d, IH), 7.50 (d, IH), 7.7 (dd, IH), 7.80-7.90 (m, 2H), 8.15 (d, 

15 IH), 8.20 (bs, IH), 8.45 (s, IH), 8.50 (d, IH), 10.50 (s, im: Mass spectrum: mt 491 . 

Example 5 

2-{4-[3-CUoro-4-(pyridm-2-ylmethoxy)-phenylaminol-qu^ 
methoxy-ethyI)-acetainide 

20 The procedure described in Example 2 was repeated using [(4-{[3-chloro-4- 

(pyridm-2-yhnethoxy)phenyl]aniino}qumazolin-5-yl)oxy]acetic acid sodium salt (obtained 
as described in Example 2, preparation of starting materials, 100 mg, 0.23 mmol), HATU 
(308 mg, 0.81 mmol), DIPEA (120 ^il, 0,69 mmol) and 2-methoxy-etiiylamine (121 mg, 
1 .61 mmol) to give flie title compound as a soUd (19 mg, 12%); NMR spectrum: 3.40 (s, 

25 3H), 3.50 (m, 2H), 3.60 (m, 2H), 5.00 (s, 2H), 5.40 (s, 2H), 7.10 (d, IH), 7.35 (d, IH), 7.45 
(m, IH), 7.55 (d, IH), 7.70 (d, IH), 7.85 (t, IH), 7.90-8.05 (m, 2H), 8.20 (bs, IH), 8.35 (m, 
IH), 8.65 (s, IH), 8.70 (d, IH), 10.75 (s, IH); Mass spectrum: MET" 495. 



30 
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2-{4-[3-CUoro-4-(pyridin-2-ylmethoxy)-phenylaiiimo]-^u 
acetamide 

The procedure described in Example 2 was repeated using [(4-{[3-chloro-4- 
5 (pyridin-2-ylmethoxy)phenyl]amino}quinazolin-5-yl)oxy]acetic acid sodium salt (obtained 
as described in Example 2, preparation of starting materials, 100 mg, 0.23 mmol), HATU 
(308 mg, 0.81 mmol), DEPEA (120 ^1, 0.69 mmol) and ethylamine (72 mg, 1.61 mmol) to 
give the title compound as a solid (6 mg, 4%); Mass spectrum: Mtt 465, 

10 Example 7 

A^-AUyl-2-{4-[3-cIiloro-4-(pyridin-2-ylmethoxy)-phenylam^ 
acetamide 

The procedure described m Example 2 was repeated using [(4- {[3-chloro-4- 
(pyridm-2'yknethoxy)phenyl]amino}quinazolin-5-yl)oxy^ acid sodium salt (obtained 

15 as described in Example 2, preparation of starting materials, 100 mg, 0.23 mmol), HATU 
(308 mg, OM mmol), DffEA (120 ^1, 0.69 mmol) and aUylamine (92 mg, 1.61 mmol) to 
give the title compound as a soUd (7 mg, 5%); NMR spectrum ! 3.80 (m, 2H), 4.80 (s, 2H), 
5.00-5.15 (m, 2H), 5.20 (s, 2H), 5.80 (m, IH), 6.90 (d, IH), 7.10-7.20 (d, 2H), 7.25 (m, 
IH), 7.30 (d, IH), 7.50 (d, IH), 7.60 (t, IH), 7.75-8.00 (m, 2H), 8.20 (m, IH), 8.45 (s, IH), 

20 8.55 (d> IH), 10.50 (s, IH): Mass spectrum: MH" 477. 

Example 8 

2-{4.[3-Chloro-4-0»yridin-2-ylmethoxy)-phenylanMno]-quinM^ 
iV-methyl-acetamide 

25 The procedure described in Example 2 was repeated using [(4- {[3-chloro-4- 

(pyridm-2-ylmethoxy)phenyl]amino}quinazolin-5-yl)oxy]acetic acid sodium salt (obtained 
as described in Example 2, preparation of starting materials, 100 mg, 0.23 mmol), HATU 
(308 mg, 0.81 mmol), DIPEA (120 ^1, 0.69 mmol) and ethyl-methyl-amine (93 mg, 1.61 
mmol) to give the title compound as a solid (11 mg, 7%); NMR spectrum : LOO (t, 3H), 

30 2.90 (s, 3H), 3.40 (m, 2H), 5.00 (s, 2H), 5.15 (s, 2H), 7.10 (d, IH), 7.15 (d, IH), 7.20-7.30 
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(m, 2H), 7.45 (d, IH), 7.60 (t, IH), 7.75 (t, IH), 7.90 (m, IH), 8.20 (s. IH), 8.40 (s, IH), 
8.50 (d, IH), 10.90 (s, IH); Mass spectnim: MH^ 479. 

Example 9 

5 2-[(4-{[3-Chloro-4-{pyridm-2-yImethoxy)phenyllaiiuDo}quinazoIiii-5-yl)oxyl-A42- 
morplioIiii-4-yIethyl)acetamide 

A mixture of 4-{[3-cWoro-4-(pyridm-2-ylmethoxy)phenyl]ainino}qumazolin-5-ol 
(obtained as described in Example 1, preparation of starting materials, 245 mg, 0.65 
mmol), 2-chloro-iV-(2-morpliolin-4-ylethyl)acetamide (147 mg, 0.71 mmol), potassium 
10 carbonate (268 mg, 1.94 mmol) and potassium iodide (107 mg, 0.65 mmol) in DMA (2.5 
ml) was stirred at room temperature for 36 hours and then at 50 "C for 6 hours. After 
evaporation of the solvents in vacuo, the residue was purified on an HPLC column (C18, 5 
microns, 19 mm diameter, 100 mm length) of apK5)arative HPLC-MS system eluting with 
a mixture of water and acetonitrile containing 2 g/1 of anunooiuni carbonate (gradient). 

15 Further purification by chromatogr^hy on silica gel eluting with 5%-7% 7N ammonia / 
methanol in DCM gave the title conapound as a pale solid (98 mg, 27%); NMR spectrum; 
(400 MHz; DMSO-d6 + CF3CO2D) 3.16 (m, 2H), 3.30 (m, 2H), 3.68-3.53 (m, 6H), 3.98 
(m. 2H), 5.06 (s, 2H), 5.56 (s, 2H), 7.32 (d, IH), 7.43 (d, IH). 7.49 (d, IH), 7.82 (m, 2S), 
7.98 (d, IH), 8.08 (m, 2H), 8.39 (m. IH), 8.88 (d, IH), 8.99 (s, IH): Mass spectrum: MH" 

20 549. 

The 2-chloro-iV-(2-moipholin-4-3dethyi)acetamide used as starting material was 
made as follows: . 

CMoioacetyl chloride (5.7 ml, 71.8 vmaV) was added diopwise to an ice-cooled 
solution of 4-(2-aminoethyl)moipholine (8.5 g, 65.3 mmol) and triethylamine (10 ml, 71 .8 
25 mmol) in DCM (120 ml). The mixture was stirred at room temperature for 90 minutes, 
washed with water and dried over MgS04. After evaporation of the solvents in vacuo, the 
residue was purified by chromatography on siUca gel eluting wifli 3% MeOH in DCM to 
give 2-chloro-iV-(2-moipholin-4-ylethyl)acetamide as a sohd (4.4 g, 33%); Mass spectrum: 
MH'207. 
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Example 10 

2-{4-[3-ChIoro-4-(pyridin-2-yImethoxy>phenyIaiiiino]^^^ 
iV-prop-2-ynyl-acetaiiiide 

The procedure described in Example 2 was repeated using [(4- {[3-chloro-4- 
5 (pyridin-2-ylmethoxy)phenyl]amino}quinazolin-5-yl)oxy]acetic acid sodium salt (obtained 
as described in Example 2, preparation of starting materials, 100 mg, 0.23 mmol), HATU 
(308 mg, 0.81 mmol), DEPEA (120 ^1, 0.69 mmol) and methyl-prop-2-ynyl-amine (109 
mg, 1 .61 mmol) to give the title compound as a solid (54 mg, 35%); NMR spectrum: 2.60 
(m, IH), 3.00 (s, 3H), 4.20 (s, 2H), 5.10 (s, 2H), 5.25 (s, 2H), 7.10 (d, IH), 7.15 (d, IH), 
10 7.25 (m, IH), 7.35 (d, IH), 7.50 (d, IH), 7.65 (t, IH), 7.80 (t, IH), 7.90 (d, IH), 8.25 (d, 
IH), 8.45 (s, IH), 8,50 (d, IH), 10.80 (s, IH); Mass spectrum: MH" 489. 

Example 11 

2-[(4-{[3-Chloro-4-(pyridm-2-ylmethoxy)phenyllamte 

15 hydroxyethyl)riV-methyIacetamide 

HATU (0.2 g, 0.53 mmol) was added to a solution of [(4-{[3-chloro-4-(pyridin-2- 
yhnethoxy)phenyl]aniino}quinazolin-5-yl)oxy]acetic acid sodium salt (obtained as 
described in Example 2, preparation of startmg materials, 0:15 g, 0.33 mmol), 2- 
(methylamino)ethanol (0.039 g, 0.52 mmol) and DIPEA (0.18 ml, 1.03 mmol) in DMF (10 

20 ml), and the solution stirred overnight The reaction was concentrated i« vacuo and the 
residue triturated with water to give a white solid. The solid was isolated by jSltration and 
triturated with ether to give the title compound as a white solid (0. 1 1 g, 65%); NMR 
spectrum: 3.29 (s, 3H), 3.46 (m, 2H), 3.60 (m, 2H), 4.71 and 4.95 (IH, broad t, spUt), 5.12 
and 5.20 (s, 2H, spUt), 5.29 (s, 2H), 7.18 (m, IH), 7.27 (d, IH), 7.35 (d, 2H), 7.58 (d, IH), 

25 7.73 (t, IH), 7.87 (t, IH), 7.98 (dt, IH), 8.38 (s, IH), 8.54 (s, IH), 8.58 (d, IH), 1 1.14 (bs, 
IH): Mass spectrum: MH^ 4Q4 

30 ' 
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Example 12 

2-{4-I3-Chloro-4-(pyridm-2-ylmethoxy)-phenylammo]Hjuinazo^ 
methanesulfonyl-ethyI)-iV-methyl-acetamide 

The procedure described in Example 2 was repeated using [(4- {[3-chloro-4- 
5 (pyridin-2-yhnethoxy)phenyl]amino}quinazolin-5-yl)oxy]acetic acid sodium salt (obtained 
as described in Example 2, preparation of starting materials, 150 mg, 0.34 mmol), HATU 
(462 mg, 1.22 mmol), DIPEA (180^1, 1.03 mmol) and (2-methanesulfonyl-ethyl)-methyl- 
amine (54 mg, 0.40 mmol) to give the title compound as a solid (149 mg, 84%); NMR 
spectrum: 2.90-3.10 (m, 6H), 3.40-3.60 (m, 2H), 3.80 (m, 2H), 5.20 (s, L3H), 5.30 (s, 
10 2.7H), 7.20-7.40 (m, 4H), 7.60 (d, IH), 7.80-8.00 (m, 3H), 8.30 (m, IH), 8.60 (d, IH), 8.65 
(s, IH); Mass spectrum: MET*" 556. 

Example 13 

2-{4-[3-Chloro-4-(pyridin-2-ylmethoxy)-phenylamino^ 

15 iV-(l-methyI-piperidiii-4-yQ-acetamide 

The procedure described in Example 2 was repeated using [(4-{[3-chloro-4- 
(pyridin-2-)toiethoxy)phenyl]amino}qmnazolin-5-yl)oxy]acetic^^^^ sodium salt (obtained 
as described in Exanqile 2, preparation of starting materials, 100 mg, 0.23 mmol), HATU 
(308 mg, 0.81 mmol), DIPEA (120 ^1, 0.69 mmol) and methyl-(l-methyl-piperidin-4-yl)- 

20 amine (206 mg, 1.61 mmol) to give the title compound as a solid (22 mg, 13%); NMR 
spectami: L50 (m, 2H), 1.75 (m, 2H), 2.00 (m, 2H), 2.10 (s, 3H), 3.70 (m, 2H), 3.80-3.90 
(m, 4H), 5.00 (s, 2H), 5.15 (s, 2H), 7.10 (m, 2H), 7.25 (m, 2H), 7.45 (d, IH), 7.60 (t, IH), 
7.75 (t, IH), 7.85 (m, IH), 8.20 (s, IH), 8.40 (s, IH), 8.50 (d, IH), 11.00 (s, IH); Mass 
spectrum: MH^ 546. 

25 

Example 14 

2-{4-[3-Chloro-4-(pyridin-2-ylmetlioxy)-phenylaminol-qmnazoIin-^^^ 
isopropytiV-methyl-acetamide 

The procedure described in Example 2 was repeated using [(4- {[3-chloro-4- 
30 (pyridin-2-yhnethoxy)phenyl]ammo}quinazoIin-5-yl)oxy]acetic acid sodium salt (obtained 
as described in Example 2, preparation of starting materials, 100 mg, 0.23 mmol), HATU 
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(308 mg, 0.81 mmol), DIPEA (120 ^il, 0.69 mmol) and isopropyl-methyl-amine (116 mg, 
1.61 mmol) to give the title compound as a solid (15 mg, 16%); NMR spectrum : 1,20 (d, 
6H), 2.80 (s, 3H), 2.90 (m, IH), 5.10 (s, 2H), 5.25 (s, 2H), 7.10 (d, IH), 7.20 (d, IH), 7.25- 
7.35 (m, 2H), 7.50 (d, IH), 7.65 (t, IH), 7.75 (t, IH), 7.90 (m, IH), 8.25 (m, IH), 8.45 (s, 
5 IH), 8.55 (d, IH), 10.75 (s, IH): Mass spectrum: MH^ 493. 

Example 15 

2-{4-[3-Chloro-4-(pyridin-2-ylmethoxy>-phenyIai]iino]-^^ 
dimethyIammo-eaiyl>-iV-methyl-acetainide 

10 The procedure described in Example 2 was repeated using [(4- {[3-chloro-4T 

(pyridin-2-yhnethoxy)phenyl]amino}quinazolin-5-yl)oxy]acetic acid sodium salt (obtained 
as desCTibed in Example 2, preparation of startmg materials, 100 mg, 0.23 mmol), HATU 
(308 mg, 0.81 mmol), DIPEA (120 jil, 0.69 nomol) and JV,A/,A^-trimethy^ethane•l,2- 
diamine (164 mg, 1.61 mmol) to give the title compound as a solid (14 mg, 8 %); Mass 

15 spectrum: Mff^ 522. 

Example 16 

A/^[3-Chloro-4-(pyridin-2-ylmethoxy)phenyl]-5-(2-morpho^ 
oxoethoxy)qainazoIin-4-aiiiine 

20 A mixture of [(4-{[3-chloro-4-(pyridin-2-yhnethoxy)phenyl]ainino}quinazolin-5- 

yl)oxy]acetic acid sodium salt (obtained as described in Example 2, preparation of starting 
materials, 197 mg, 0.43 mmol), di-isopropylethylamine (0.22 ml, 1,3 mmol), morpholine 
(56 jil, 0.64 mmol) and HATU (195 mg, 0.51 mmol) in DMA (2 ml) was stirred at room 
temperature for 18 hours. After evaporation of the solvents in vacuo, the residue was 

25 purified by chromatography on silica gel eluting with 3%-5% 7N ammonia-methanol in 
DCM to give the title compound as a white soUd (46 mg, 22%); NMR sp ectrum! (400 
MHz) 3.67-3.51 (m, 8H), 5.18 (s, 2H), 5.29 (s, 2H), 7.22 (d, IH), 7.28 (d, IH), 7.37 (m, 
2H), 7.59 (d, IH), 7.76 (m, IH), 7.88 (m, IH), 7.99 (m, IH), 8.40 (s, IH), 8.56 (s, IH), 
8.60 (d IH): Mass spectrum: Mff^ SOfi 
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Example 17 

A^-[3-Chloro-4-(pyridin-2-ylmethoxy)phenyIl-5-(2-oxo-2-pipera2m 
yIethoxy)quiiiazoliii-4-aiiiine 

The procedure described in Example 9 was repeated with 4-{[3-chloro-4-(pyridin- 
5 2-yhnethoxy)phenyl]amino}quinazolin-5-ol (obtained as described in Example 1, 
preparation of starting materials, 245 mg, 0.65 mmol) and tert-butvl 4- 
(chloroacetyl)piperazine-l-carboxylate (prepared according to the method described by 
Shuttleworfh SJ. et al, Bioorg. Med. Chem. Lett,, 2000, 10, 2501, 204 mg, 0.78 mmol) 
. except that» at the end of the reaction after evaporation of the solv^ts in vacuo^ the residue 
10 was stirred with TFA (5 ml) for 1 hour. After evaporation of the solvents, the residue was 
dissolved in 7N ammonia-methanol and the solvents removed in vacuo. The residue was 
purified on silica gel eluting with 10% 7N ammonia-methanol in DCM to give the title 
compound as a white solid (223 mg, 68%); NMR spectrum: (400 MHz) 2.71 (m, 2H), 2.75 
(m, 2H), 3,40 (m, 2H), 3,51 (m, 2H), 5.14 (s, 2H), 5,29 (s, 2H), 7,22 (d, IH), 7,28 (d, IH), 
15 7.36 (m, 2H), 7.59 (4 IH), 7.76 (m, IH), 7,88 (m, IH), 7.99 (m, IH), 8.41 (s, IH), 8.55 (s, 
im. 8,59 fd im: Mass spectrum: MH" SOS- 
Example 18 

iV-[3-Chloro-4-Q)yridin-2-ylmethoxy)phenyl]-5-[2-(4-methylpiperazija4 
20 oxoethoxyIquinazolui-4-amine 

A mixture of JV'-i3-cUoro-4-(pyridin-2-ylmethoxy)phenyl]-5-(2-oxo-2-piperazin 
ylethoxy)quinazolin-4-amine (obtamed as described in Example 17, 230 mg, 0,45 mmol), 
37% aqueous formaldehyde (40 ^il, 0.45 mmol) and formic acid (17 pi, 0.45 romol) m 
DMSO (1 .2 ml) was irradiated in a Personal Chemistry EMRYS™ Optimizer EXP 

25 microwave synthesiser at 180 ""C for 3 minutes. After cooling, the resulting solid was 
filtered, washed with the minimum of DMSO, then with water (x2) and dried over P2O5 
under high vacuum to give the title compound as a white solid (133 mg, 56%); NMR 
spectrum: (400 MHz) 2.21 (s, 3H), 2.34 (m, 2H), 2.39 (m, 2H), 3.49 (m, 2H), 3.59 (m, 2H), 
5.15 (s, 2H), 5.29 (s, 2H), 7.22 (d, IH), 7.28 (d, IH), 7.36 (m, 2H), 7.59 (d, IH), 7.74 (m, 

30 IH), 7.88 (m, IH), 7.99 (m, IH), 8.40 (s, IH)^ 8.55 (s, IH), 8;59 (d, IH); Mass spectrum: 
MH^519. 
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Example 19 

(2i;)-2-[(4-{[3-Chloro-4-(pyridin-2-ylmetIio37)phenyl]aK^ 
yl)oxy]propanamide 

Methyl (2i?)-2-[(4-{[3-cMoro-4-(pyridm-2-ylmethoxy)phenyl]am 
5 yl)oxy]propanoate (200 mg, 0.432 mmol) was dissolved in a mixture of aqueous 880 
ammonia (0.6 ml) in ethanol (2 ml) and the solution heated in a microwave synthesiser 
(CEM) at 150 °C for 15 minutes. The solution was added to water (5 ml) and extracted 
into dichloromethane (2x10 ml). The combined extracts were dried by passing through a 
phase separating column, and then loaded onto a prepacked silica column (20 g) and eluted 

10 with 10% methanol in ethyl acetate. The relevant fractions were combined to ^ve the title 
compound as a solid (35 mg, 19%); NMR spectrum: (373K) 1.65 (d, 31^, 5.10-5.15 (q, 
IH), 5.25 (s, 2H), 7.08-7.13 (d, IH), 7.23-7.28 (d, IH), 7.30-7.40 (m, 2H), 7.55-7.60 (d, 
IH), 7.65-7,75 (t, IH), 7.80-7.90 (m, 2H), 8.20 (d, IH); 8.50 (s, IH), 8.55-8.65 (d, IH), 
10.85-11.0 fl>s, Iffi: Mass spectrum : MH^ 450. 

15 The methyl (2iJ)-2-[(4-{[3-chloro-4-(pyridin-2- 

yhnefhoxy)phenyl]amino} quinazolin-5-yl)oxy]propanoate used as starting material was 
obtained as follows: 

4-{[3-Chloro-4-(pyridm-2-yhne&oxy)phenyl]ainino}quiiiazoUn-5 (obtained as 
described in Example 1, preparation of starting materials, 1 .5 g, 3.97 mmol), methyl (IS)- 

20 2-hydroxypropanoate (0.57 ml, 5.96 mmol) and triphenylphosphine (1 .56 g, 5.96 mmol) 
were suspended in DCM (30 ml). DTAD (1 .37 g, 5.96 mmol) was added in one portion 
and the mixture was stirred vigorously for 3 hours. The mixture was filtered to remove a 
fine precipitate and the filtrate was concentrated to approximately 15 ml. This was loaded 
onto a silica column and eluted with 0-10% MeOH in ethyl acetate. The required fi-actions 

25 were combined and concentrated to give a glassy solid. This was triturated with Et20 to 
give methyl (2/?)-2-[(4-{[3-cUoro-4-(pyridin-2-ylmethoxy)phenyl]amino}quinazolin^ 
yl)oxy]propanoate as an oflf-white solid (1.26 g, 69%); NMR spectrum : 1.69 (d, 3H), 3.79 
(s, 3H), 5.29 (s, 2H), 5.51 (q, IH), 7.17 (d, IH), 7.28 (d, IH), 7.33-7,40 (m, 2H), 7.57 (d, 
IH), 7.67-7.75 (m, 2H), 7.88 (t, IH), 8.22 (d, IH), 8.54 (s, IH), 8.59 (dd, IH), 10.42 (s, 

30 IH): Mass spectrum: MH*" 465. 
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Example 20 

(2J?)-2-[(4-{[3-Chloro-4-(pyridin-2-ylmethoxy)phenyl]amm 
methylpropanamide 

Methyl (2i?)-2-[(4- {[3-cUoro-4-(pyridm-2-ylmethoxy)phenyl]aimno}quinazolm^ 
5 yl)oxy]propanoate (obtained as described in Example 1 9, preparation of starting materials, 
ICQ ihg, 0.216 mmol) was dissolved in dry THF (2 ml) to which was added 2M 
methylamine in THF (1 ml). The mixture was heated to 120 °C in a microwave 
synthesisor (CEM) for 10 minutes. More 2M methylamine in THF (1 ml) was added and 
heated at 120 ''C for 20 minutes. More 2M methylamine in THF (0.5 ml) was added and 

10 heated at 120 ""C for 40 minutes. More 2M methylamine in THF (0.5 ml) wais added and 
heated at 120 °C for 20 minutes (this was done so that the reaction woiild take place 
without a pressure build-up). The reaction mixture was concentrated and the resultant 
residue was stirred in Et2P (15 ml) for 2 hours. The precipitate was filtered to give the title 
compound as a yellow solid (70 mg, 70%); NMR spectrum: 1.62 (d, 3H), 2.68 (d, 3H), 

15 5.15 (q, IE), 5.29 (s, 2H), 7,00 (d, IH), 7.28 (d, IH), 7.32-7.40 (m, 2H), 7.58 (d, IH), 
7.68-7.81 (m, 2H), 7.83-7.91 (m/lH), 8.27-8.38 (m, 2H), 8.54 (s, IH), 8.59 (d, IH), 10.63 
(s, IH); Mass spectrum; MHT*' 464. 

Example 21 

20 (2iI)-2-[(4-{[3-CUoro-4-(pyridm-2-yImetihoxy)pheny 
AyV-dimethylpropanamide 

To a solution of (2/?)-2-[(4-{[3-chlorD-4-(pyridin-2- 
yhnethoxy)phenyl]amino}quinazoUn-5-yl)oxy]propanoic acid (1 12 mg, 0.25 mmol) in 
dlmethylacetamide (2 ml) was added A^,A^-diisopropylethylamine (0.2 ml) and HATU, (115 

25 mg, 0.30 mmol), and the solution was stirred and heated at 70 ®C for 90 minutes. More 
HATU (50 mg) was added and the solution heated at 70 °C for a further 60 minutes. A 2M 
solution of dimethylamine in 1,4 dioxane (2 ml, 4 mmol) was added and the solution 
heated m a microwave synthesisor (CEM) at 140 °C for 40 minutes. The soliition was 
added to water (10 ml) and extracted into dichloromethane (2x10 ml). The combined 

30 extracts were dried by passing through a phase separating column, and then loaded onto a 
pre-packed silica column (20 g) and eluted with 1% 880 NH3 / 10% methanol in 
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dichloromethane. The relevant fractions were combined to give the title compound as a 
solid (110 mg, 92%); NMR spectrum: (373K) 1.60 (d, 3H), 2.80-3.25 (bs, 6H), 5.25 (s, 
2H), 5.75-5.85 (q, IH), 7.20-7.45 (m, 4H), 7.55-7.60 (d, IH), 7.75-7.90 (m, 3H), 8.20 (d, 
IH), 8.60 (d, IH), 8.65 (s, IH), 11.40-11.50 (s, IK): Mass spectrum: MH^478. 
5 The (2i?)-2-[(4- {[3-cUoro-4-(pyridin-2-ybnethoxy)phenyl]amino}quinazolin-5- 

yl)oxy]propanoic acid used as starting material was obtained as follows: 

To a solution of methyl (2/2)-2-[(4-{[3-chloro-4-(pyridm-2- 
ylmethoxy)phenyl]amino}quinazolin-5-yl)oxy]propanoate (obtained as described in 
Example 19, preparation of starting materials, 0.7 g, 1.5 mmol) in THF (10 ml) and 

10 methanol (10 ml) was added a solution of 2M aqueous sodium hydroxide (2 ml). The 
reaction was stirred at ambient teii5)erature for 3 hoiirs. The solution was evaporated in 
vacuo and the solid suspended in water (30 ml), acidified by addition of glacial acetic acid 
to pH=4 and stirred vigorously for an hour. The solid was filtered, washed with wat^, 
acetone and ether to give (2ii)-2-[(4-{[3-chloro-4-(pyridin-2- 

15 ylmethoxy)phenyl]amino}quinazolin-5-yl)oxy]propanoic acid as a yellow solid (0.62 g, 
95%); NMR spectrum : 1.60-1.75 (d, 3H), 5.20-5.30 (s, 2H), 5.30-5.40 (q, IH), 7.10-7.20 
(d, IH), 7.20-7.30 (d, IH), 7.30-7.40 (m, 2H), 7.50-7.60 (d, IH), 7.70^7.80 (t, IH), 7.80- 
7.95 (m, 2H), 8.2 (d, IH), 8.50 (s, IH), 8.50-8.60 (d, IH), 10.66-10.76 (s, IH); Mass 
spectrum: MH^ 45 1 . 

20 

Example 22 

(2i?)-2-[(4-{ [3-Chlaro-4-(pyridin-2-ylmethoxy)phenyI] amino}qumazoIin-5-yI)oxyl-iV- 
(2-hydroxyethyl>-Ar-methylpropaiiamide 

The procedure described ia Example 1 9 was repeated using methyl (2i2)-2-[(4- {[3- 

25 chloro-4-(pyridin-2-yhnethoxy)phenyl] amino} quinazolin-5-yl)oxy]propanoate (obtained 
as described in Example 19, preparation of starting materials, 200 mg, 0.432 namol) and N- 
methylethanolamine (2 ml) to give the title compoxmd as a gum (75 mg, 34%); NMR 
spectrum: (373K) 1.65 (d, 3H), 2.90-3.20 (m, 4H), 3.50-3.70 (bs, 3H), 4.20-4.70 (bs, IH), 
5.25 (s, 2H), 5.70-5.85 (bs, IH), 7.20-7.25 (m, 2H), 7.25-7.40 (m, 2H), 7.55-7.60 (d, IH), 

30 7.65-7.75 (t, IH), 7.80-7.95 (m, 2H), 8.28 (d, IH), 8.60 (s, IH), 8.65-8.70 (d, IH), 10.85- 
10.95 (s, IH); Mass spectrum: MH* 508. 
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Example 23 

A^[3-ChIoro-4-(pyridin-2-ylmcthoxy)phenyl]-5-K^ 
ylethoxy] quiiiazolm-4-aiiiiiie 

The procedure described in Example 19 was repeated using methyl (2jR>2-[(4- {[3- 
5 cMoro-4-(pyridin-2-yhiiethoxy)phenyl]axnino}quinazolin-5-yl)oxy]p^^ (obtained 
as described in Example 19, preparation of starting materials, 200 mg, 0.432 mmol) and 
pyrrolidine (2 ml) to give the title compound as a gum (80 mg, 37%); NMR spectrum: 
(373K) L65 (d, 3H), 1.70-2.15 (m, 4H), 3.40-3.55 (m, 3H), 3.60-3.80 (bs, IH), 5.25 (s, 
2H), 5.50-5.60 (q, IH), 7.15-7.25 (m, 2H), 7.25-7.40 (m, 2H). 7.55-7.60 (d, IH), 7.65-7.75 
10 (t, IH), 7.80-7.95 (m, 2H), 8.28 (d, IH), 8.50 (s, IH), 8.55-8.60 (d, IH), 10.85 (s, IH); 
Mass spectrum: MBC^ 504. 

Example 24 

(3iI)-l-{(21?)-2-[(4-{I3-CWoro-4-(pyridm.2-ytoethoxy)phe 
15 y0oxy]propanoyl}pyrrolidiii-3-ol 

Methyl (2/{>2-[(4-{[3-cMoro-4-<pyridin-2-yhnethoxy)phenyl]ainin 
yl)oxy]propanoate (obtained as described in Example 19, preparation of starting materials, 
200 mg, 0.432 mmol) was dissolved in (ii)-(+)-3-pyrrolidinol (2 ml) and the solution 
heated in a microwave synfhesisor (CEM) at 150 °C for 15 minutes. The solution was 

20 cooled and watw added and the precipitated solid filtered off and washed witti water and 
dried to give the title compound as a solid (54 mg, 24%); NMR spectrum: (373K) 1.62 (d, 
3H), 1.80-2.05 (m, 2H), 3.30-3.80 (m, 4H), 4.25-4.60 (m, 2H), 5.25 (s, 2H), 5.50-5.60 (q, 
IH), 7.16-7.20 (d, IH), 7.20-7.25 (d, IH) 7.30-7.35 (m, IH), 7.35-7.40 (d, IH), 7.55-7.60 
(d, IH), 7,65-7.72 (t, IH), 7.80-7.90 (m, 2H), 8.23 (d, IH), 8.50 (s, IH), 8,55-8.60 (d, IH), 

25 10.70-10.80 (s, IH); Mass spectrum: MH^ 520. 

Example 25 

((2S)-l-{(2iJ)-2-K4-{[3-Chloro-4-(pyridin-2-ylmethoxy)phenyl]amino} 
yl)oxy]propanoyl}pyrroIidin-2-yI)methanol 

30 The procedure described in Example 19 was repeated usmg methyl (2i?)-2-[(4-{[3- 

cUoro-4-(pyridin-2-yhnethoxy)phenyl]amino}quinazolin-5-yl)oxy]propanoate (obtain 
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as described in Example 19, preparation of starting materials, 200 mg, 0.432 mmol) and 
(»S)-(-)-2-(hydrpxymethyl)-pyrrolidine (LO ml) to give the title compound as a solid (1 10 
mg, 47%); NMR spectrum: (373K) 1.62 (d, 3H), 1.80-2.10 (m, 4H), 345-3.80 (m, 4H), 
4.05-4.25 (bs, IH), 4.25-4.60 (bs, IH), 5;25 (s, 2H), 5.40-5.65 (bs, IH), 7.15-7.30 (m, 2H), 
5 7.30-7.45 (m, 2H), 7.60-7.65 (d, IH), 7.65-7.75 (t, IH), 7.80- 7.90 (m, 2H), 8.25 (d, IH), 
8.50 (s, IH), 8.55-8.60 (d, IH), 10.65-10.82 (bs, IH); Mass spectrum: MH^ 534. 

Example 26 

((2iJ)-l.{(2iJ)-2-[(4-{[3-Chloro-4-(pyridm-2-ylmethoxy)phenyl]amino}qu^ 
1 0 yI)oxy]propanoyl}pyrroIidin-2-yI)methanol 

The procedure described in Example 1 9 was repeated using methyl (2i?)-2-[(4- { [3- 
cUoro-4-(pyridin-2-ylmethoxy)phenyI]ainino}quinazolin-5-yl)oxy]propa^^ (obtained 
as described ia Example 19, preparation of starting materials, 200 mg, 0.432 mmol) and 
(jR)-(-)-2-(hydroxymethyl)-pyrrolidine (1.0 ml) to give the titie compound as a solid (43 
15 mg, 19 %); NMR spectrum: (373K) 1.62 (d, 3H), 1.80-2.10 (m, 4H), 3.40-3.75 (m, 4H), 
4.00-4.25 (bs, IH), 4.25-4.40 (bs, IH), 5.30 (s, 2H), 5.45-5.65 (bs, IH), 7.10-7.25 (m, 2H), 
7,30-7.45 (m, 2H), 7.55-7.60 (d, IH), 7.70-7.75 (t, IH), 7.85- 7.90 (m, 2H), 8.25 (d, IH), 
8.50 (s, IH), 8.60-8.65 (d, IH), 10.65-10.82 (bs, imi Mass spectrum: MH^ 534. 

20 Example 27 

Ar-[3-Chloro-4-(pyridin-2-ylmethoxy)phenyl]-5-[(lJ{)- 
oxoethoxy]quinazolin-4*amine 

To a solution of (2/^)-2-[(4-{[3-chloro-4-(pyridin-2- 
ylmeflloxy)pheny^]amino}quinazoIin-5-yl)oxy]p^opanoic acid (obtained as described in 

25 Exanq)le 21, preparation of starting materials, 1 12 mg, 0.25 mmol) in dimefliylacetamide 
(2 ml) was added i^yV-diisopropylethylamine (0.2 ml) and HATU, (1 15 mg, 0.30 mmol), 
and the solution was stirred and heated at 70 for 90 minutes. More HATU (50 mg) was 
added and the solution heated at 70 ''C for a fiarfher 60 minutes. Morpholine (0.8 ml) was 
added and the solution heated in a microwave synthesisor (CEM) at 140 °C for 40 minutes. 

30 The solution was added to water (10 ml) and extracted into dichloromethane (2 x 10 ml). 
The combined extracts were dried by passing through a phase separating column, and then 
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loaded onto a pre-packed silica column (20 g) and elated with 1% 880 NH3 / 10% 
meflianol in dichloromethane. The relevant fractions were combined to give the title 
compound as a soUd (1 1 mg, 9%); NMRsoectnmi: (373K) 1.60 (d, 3H), 3.55-3.70 (m, 
8H), 5.25 (s, 2H), 5.75-5.85 (q, IH), 7.20-7.30 (m, 2H), 7.30-7.40 (m, 2H). 7.55-7.60 (d, 
5 IH). 7.65-7.75 (t, IH), 7.80-7.92 (m, 2H), 8.25 (d, IH). 8.50 (s, IH), 8.60 (d, IH). 10.90 (s. 
IH): Mass spectrum: Mtf^ 520 

Example 28 

(2^)-2-[(4-{[3-Chloro-4-(pyridm-2-ylmethosy)phenynamino}qulnazoUn-^^ 
10 propanamide 

The procedure described in Example 21 was repeated using (25)-2-[(4-{[3-chloro- 
4-(pjddin-2-yknethoxy)phenyl]amino}quinazolin-5-yl)oxy]piopanoic acid (224 mg, 0.50 
mmol) and ammonia (0.5 M solution in tetrahydrofuran, 4 ml, 2 mmol) to give the title 
compound as a soUd (20 mg, 9%); NMR spectrum: (373K) 1.65 (d, 3H), 5.10-5.15 (q, IH), 
15 5.25 (s. 2H). 7.08-7.13 (d, IH). 7.23-7.28 (d, IH), 7.30-7.40 (m, 2H). 7.55-7.60 (d, IH), 
7.65-7.75 (t, IH). 7.80^7.90 (m, 2H). 8.20 (d. IH). 8.50 (s, IH), 8.55-8.65 (d, IH), 10.85- 
1 1 .0 (bs. IH): Mass spectrum: MTT^ 4Sn 

The (25)-2.((4- {[3-cWoro-4-(pyridin-2-ylmetboxy)phenyl]amirio}quiiMzolin-5- 
yl)oxy]propanoic acid used as starting material was obtained as follows: 

20 The procedure described in Example 19 was rq)eated using 4-{[3-chloio-4- 

(pyridin-2-yhnethoxy)phenyl]amino}qainazolin-5-ol (obtained as described in Example 1. 
preparation of starting materials, 1.5 g, 3.97 mmol) andmethyl (2/?)-2-hydroxyprDpanoate 
(624 mg. 6.0 mmol) to give the methyl (25)-2-[(4-{[3-chloro-4-(pyridin-2- 
ylmethoxy)phenyl]amino}quinazolin-5-yl)oxy]propanoate as a soUd (2.4 g, 70%); NMR 

15 spectrum : 1.69 (d, 3H), 3.79 (s, 3H). 5.29 (s, 2H), 5.51 (q, IH), 7.17 (d, IH), 7.28 (d. IH), 
7.33-7.40 (m, 2H). 7.57 (d, IH). 7.67-7.75 (m,2H), 7.88 (t, IH), 8.22 (d, IH), 8.54 (s, IH), 
8.59 (dd, IH), 10.42 (s, IH); Mass snectrnm: MH^ 465. 

The procedure described in Example 21, preparation of starting materials was 
repeated but starting with methyl (25)-2-[(4-{[3-chloro-4-(pyridin-2- 

0 yhnethoxy)phenyl]amino}quinazolin-5-yl)bxy]propanoate (2,1 g, 4.5 mmol) to give the 
title compound as ayeUow solid (1.96 g, 95%); NMR spectrum : 1.60-1.75 (d, 3H), 5.20- 
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5.30 (s. 2H), 5.30-5.40 (q, IH). 7.10-7.20 (d, IH), 7.20-7.30 (d, IH). 7.30-7.40 (m, 2H), 
7.50-7.60 (d. IH), 7.70-7.80 (t. IH), 7.80-7.95 (m, 2H), 8.2 (d, IH), 8.50 (s, IH), 8.50-8.60 
(d, IH), 10.66-10.76 (s, IH); Mass spectnim: Mff^A^i 

5 Example 29 

(25)-2-I(4-{[3-Chloro-4-(pyridin-2-ylmetho3^)phenyl]amino}quinazoBn-5-yl)oxy] 
methylpropanamlde 

The procedure described in Example 21 was repeated using (2,S)-i2-[(4-{[3-chloro- 

4-(pyiidin-2-ylmethoxy)phenyl]amino}quinazolin-5-yl)oxy]propanoic acid (obtained as 

10 described in Example 28, preparation of starting materials, 224 mg, 0.50 mmol) and a 2.0 
M solution of methylamine in tetrahydrofuran (2 ml, 4 mmol) to give the title con^und as 
a soUd (144 mg, 62%); NMR spectrum: 1.62 (d, 3H), 2.68 (d, 3H), 5.15 (q, IH), 5.29 (s, 
2H), 7.00 (d, IH). 7.28 (d, IH), 7.32-7.40 (m, 2H), 7.58 (d, IH), 7.68-7.81 (m, 2H), 7.83- 
7.91 (m. IH), 8.27-8.38 (m, 2H). 8.54 (s, IH), 8.59 (d. IH). 10.63 (s, iH); Mass spectrum: 

15 MH^464. 

Exanmale 30 

(2S)-2-[(4-{(3-CMoro-4-(pyridm-2-yIme(tho3gr)phenyl]aiiiino}quinazoto^ 
A'^-dimethylpropanamide 

20 The procedure described in Bxzmple 21 was r^eated using (25)-2-[(4-{[3-chloro- 

4-0)yridin-2-yhnettoxy)phenyl]aiiiino}quinazolin-5-yl)oxy]piopanoic acid (obtained as 
described in Example 28, pr^aration of starting materials, 224 mg, 0.25 mmol) and 2.0 M 
solution of dimefliylamine in tetrahydrofuran (2 ml, 4 mmol) to give the title compound as 
a soUd (71 mg, 30%); NMRsoectnim: (373K) 1.60 (d, 3H), 2.80-3.25 (bs, 6H), 5.25 (s, 

25 2H), 5.75-5.85 (q, IH), 7.20-7.45 (m, 4H), 7.55-7.60 (d, IH), 7.75-7.90 (m, 3H), 8.20 (d, 
IH), 8.60 (d, IH), 8.65 (s, IH), 11.40-11.50 (s, IH): Mass spectrum: MH^47R 
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Example 31 

(25>2-[(4-{[3-Chloro-4-(pyridm-2-ylmeAoxy)phenyl]amino}quinazoU 
(2-hydroxyethyI)riV-inethyIpropanaiiiide 

The procedure described in Example 1 9 was repeated using methyl (2iS)-2-[(4- { [3- 
. 5 cUoro-4-(pyridin-2-yhnethoxy)phenyl]aniino}quinazolin--5-yl)oxy]propanoate (obtained 
as described in Example 28, preparation of starting materials) and iV^methylethanolamine 
(2 ml) to give the title compound as a gum (140 mg, 64%); NMR spectrum: (373K); 1.65 
(d, 3H), 2.90-3.20 (m, 4H), 3.50-3.70 (bs, 3H), 4.20-4.70 (bs, IH), 5.25 (s, 2H), 5.70-5.85 
(bs, IH), 7.20-7.25 (m, 2H), 7.25-7.40 (m, 2H), 7.55-7.60 (d, IH), 7.65-7.75 (t, IH). 7.80- 
10 7.95 (m, 2H), 8.28 (d, IH), 8.60 (s, IH), 8.65-8.70 (d, IH), 10,85-10.95 (s, IH); Mass 
spectrum: MEI^ 508. 

Example 32 

(3i2>l-{(25)-2-[(4-{[3-Chloro-4-(pyridin-2-ylmethoxy)phen . 
15 yI)o:qr]propaiioyl}pyrrplidi]i-3-oI 

The procedure described in Example 21 was repeated using (2iS)-2-[(4-{[3-chloTO- 
4-0)yridin-2-yhnethoxy)phenyl]amino}qumazolin-5-yl^^^ acid (obtained as 

described in Example 28, prq}aration of starting materials, 224 mg, 0.25 mmol) and (/?)- 
(+).3-pyirolidinol (1 .0 ml) in tetrahydrofuran (1 .0 ml) to give the title compound as a solid 
20 (55 mg, 21%); NMR spectrum: (373K) 1.65 (d, 3H), 1.70-2.15 (bm, 2H), 3.30-3.90 (bm, 
4H), 4.40-4.90 (bm, 2H), 5.30 (s, 2H), 5.20-5.70 (bq, IH), 7.20-7.30 (m, 2H), 7.30-7.45 
(m, 2H), 7.60 (d, IH), 7.70-7.80 (t, IH), 7.80-7.95 (m, 2H), 8.30 (d, IH), 8.50 (s, IH), 8.60 
(s, IH), 10.85-10.95 (d, IH); Mass spectrum: MH*" 520. 

25 Example 33 

(35)-l-{(25)-2-[(4-{[3-Chioro-4-(pyridin-2-yImethoxy)phenyl]ammo}q 
yl)oxy]propanoyI}pyrroIidin-3-oI 

The procedure described in Example 19 was repeated using methyl (2iS)-2-[(4-{[3- 
chloro-4-0)yridin-2-ylmethoxy)phenyl]amino}quinazolin-5-yl)oxy]propanoate (obtained 
30 as described in Example 28, preparation of starting materials) and (S)-(-)-3-pyrrolidinol (1 
ml) to give the title compound as a gum (60 mg, 26%); NMR spectrum: (373K) 1.62 (d. 
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3H), 1.80-2.05 (m, 2H), 3.30-3:80 (m. 4H), 4.25-4.60 (m, 2H), 5.25 (s, 2H), 5.50-5.60 (q. 
IH). 7.16-7.20 (d, IH), 7.20-7.25 (d, IH) 7.30-7.35 (m, IH). 7.35-7.40 (d, IH). 7.55-7.60 
(d, IH), 7.65-7.72 (t, IH), 7.80-7.90 (m, 2H), 8.23 (d, IH), 8.50 (s, IH). 8.55-8.60 (d, IH), 
10.70-10.80 fs. IH): Mass spectrum: MH^59n 
5 ■ 
Example 34 

((25)-l-{(25)-2-[(4-{[3-Chloro^(pyridin-2-ylmethoxy)phenyIlaiiiino}qumazolto^^ 
yl)oxy]propanoyI}pyrrolidin-2-yi)methanoI 

The procedure described in Example 1 9 was repeated using methyl (2,S)-2-[(4- {[3- 

10 chIoro-4-(pyridin-2-yhnethoxy)phenyl]amino}quinazolin-5.yl)oxy]propanoate (obtained . 
as described in Example 28, preparation of starting materials) and(5)-(->2- 
(hydroxymethyl>pyrroUdine (1 ml) to give the title compound as a gum (60 mg, 26 %); 
NMR spectrum: (373K) 1.62 (d, 3H), 1.80-2.10 (m, 4H), 3.40-3.75 (m, 4H), 4.00-4.25 (bs, 
IH), 4.25-4.40 (bs, IH), 5.30 (s, 2H), 5.45-5.65 (bs, IH), 7.10-7.25 (m, 2H), 7.30-7.45 (m, 

15 2H), 7.55-7.60 (d, IH), 7.70-7.75 (t, IH), 7.85- 7.90 (m, 2H). 8.25 (d, IH), 8.50 (s, IH), 
8.60-8.65 (d, IH), 10.65-10.82 fl)s. Iffi: Mass spectrum: MTT^ 

Example 35 

(2fi)-2-[(4-{[3-ChIoro-4-(pyrldin-2-yImethoxy)phenynaniino}qiiinazolin-Sry^ 
20 hydroxy-JV-methylbutanamide 

4-{[3-ailoro-4-(pyridin-2-ylmethoxy)phaiyl]amino}quinazolin-5-ol (obtained as 
described in Example 1, preparation of starting materials, 150 mg, 0;40 mmol), (5)-(-)-a- 
hydroxy-y-butyrolactone (47 jU, 0.60 mmol) and triphenylphosphine (157 mg, 0.60 mmol) 
werestirredinDCM(10ml)tDwbichwasaddedDTAD(138mg, 0.60mmol). The 

25 mixture was stined for 2 hours at ambient temperature. Triphenylphosphine (157 mg, 0.60 
mmol) and DTAD (138 mg, 0.60 mmol) were added and the reaction was stirred for a 
further 1 hour. 2M methylamine in THF (2 ml) was added and the reaction was stirred at 
ambient temperature for 64 hours. The reaction mixture was concenhated and tiie residue 
was separated between water (10 ml) and DCM (1 5 ml). The DCM was loaded onto a. 

30 siUca column and eluted with 2.5 to 5% (20:1 MeOH/ cone. NH3(aq)) in DCM. The 
required fiactions were combined to give flie title compound as a solid (40 mg, 20%); 
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NMR spectrum : 2.06-2.22 (m, 2H), 2.64 (d, 3H), 3.55-3.67 (m, 2H), 4.83 (t, IH), 5.06-5,15 
(m, IH), 5.29 (s, 2H), 6.99 (d, IH), 7.27 (d, IH), 7.32-7.40 (m, 2H), 7.58 (d, IH), 7.63- 
7.76 (m, 2H), 7.82-7.92 (m, IH), 8.21 (d, IH), 8.36 (d, IH), 8.52 (s, IH), 8.59 (d, IH), 
10.45 (s, IH); Mass spectrum: MH^ 494. 
5 ■ 

Example 36 

(2i?)-2-[(4-{[3-ChIoro-4-(pyridin-2-yImethoxy)phenyl]aiiuno}qum 
hydroxy-iV-(2-hydroxy-l,l-dimethylethyl)butaiiaimde 

The procedure described in Example 35 was repeated using 4- {[3-cliloro-4- 

10 (pyridin-2-ylmethoxy)pheiiyl]amino}quina2olin-5-ol (obtained as described in Example 1, 
preparation of starting materials, 150 mg, 0.40 mmol), (S)-(-)-a-hydroxy-y-butyrolactone 
(47 jil, 0.60 mmol) and 2-(methylamino)ethanol (192 pi, 2.0 mmol) to give the title 
compound as a solid (135 mg, 61%); NMR spectrum: (140 ^^C) 1.27 (s, 6H), 2.20 (q, 2H), 
3.38-3.47 (m, 2H), 3.65-3.73 (m, 2H), 4.23 (bs, 2H), 5.20 (t, IH), 5.27 (s, 2H), 7-08 (d, 

15 IH), 7.22 (d, IH), 7.23-7.33 (m, 2H), 7.37 (d, IH), 7.58 (d, IH), 7.67 (VlH), 7.75 (d, HQ, 
7.83 (t, IH), 8.13 (d, IH), 8.50 (s, IH), 8.57 (d, IH), 10.42 (s, IH); Mass spectrum: MH* 
552. 

Example 37 

20 (2i0-2-[(4-{[3-Chloro-4-(pyridin-2-ylmethoxy)phenyI]amino}qa^ 
hydroxy-A;^^dimethylbutanamide 

The procedm^ described in Example 35 was repeated using 4- {[3-chloro-4- 
(pyridin-2-ylmethoxy)phenyl]amino}quinazoIin-5-ol (obtained as described in Example 1, 
preparation of starting materials, 150 mg, 0.40 mmol), (S)-(-)-a-hydroxy-Y-butjTolactone 
25 (47 ^il, 0.60 mmol) and 2M dimethylamine in THF (1 .0 ml, 2.0 mmol) to give the title 
compound as a solid (1 11 mg, 52%); NMR spectrum: (140 °C); 2.16-2.30 (m, 2H), 3.07 (s, 
6H), 3.72 (t, 2H), 4.28 (bs, IH), 5.28 (s, 2H), 5.80 (t, IH), 7.20-7.27 (m, 2H), 7.33 (dd, 
IH), 7.40 (d, IH), 7.60 (d, IH), 7.70 (t, IH), 7.77-7.87 (m, 2H), 8.20 (s, IH), 8.53 (s, IH), 
8.60 (d, IH), 10.70 (s, IH); Mass spectmm: MH* 508. 
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Example 38 

(2i?)-2-[(4-{[3-Chloro-4-(pyrldta-2-ylmethoxy)phenyl]ain^ 
hydroxy-7V-(2-hydroxyethyl)-7V--methylbiitanaimde 

The procedure described in Example 35 was repeated using 4-{[3-chloro-4- 
5 (pyridin-2-ylniethoxy)phenyl]amino}quinazolin-5-ol (obtained as described in Example 1, 
preparation of starting materials, 150 mg, 0.40 mmol), (iS)-(-)-a-hydroxy-y-butyrolactone 
(47 }il, 0.60 mmol) and iV-methylethanolamine (162 \xl, 2.0 mmol) to give the title 
compound as a solid (90 mg, 42%); NMR spectrum: (140 °C) 2.13-2.28 (m, 2H), 3.10 (s, 
3H), 3.37-3.48 (m, IH), 3.63 (s, 3H), 3.70 (t, 2H), 4.25 (bs, 2H), 5.28 (s, 2H), 5.83 (t, IH), 
10 7.25 (d, 2H), 7.33 (dd, IH), 7.38 (d, IH), 7.62 (d, IH), 7.68 (t, IH), 7.69-7.88 (m, 2H), 
8.20 (d, IH), 8.52 (s, IH), 8.60 (d, IH), 10.73 (s, IH); Mass spectrum: MH^ 538. 

Example 39 

(3i?)-3-[(4-{[3-Chloro-4-(pyridin-2-ylmetho2y)phenyI]amin 
15 morpholin-4-yl-4-oxobutaii-l-oI 

The procedure described in Example 35 was repeated using 4-{[3-chloro-4- 
(pyridin-2-ylmethoxy)phenyl]aiain6}quinazolin-5-oi (obtained as described in Example 1, 
preparation of starting materials, 150 mg, 0.40 mmol), (S)-(-)-a-hydr6xy-y-butyrolactone 
(47 |Lil, 0.60 mmol) and morpholine (175 ^1, 2.0 mmol) to give the title compound as a 
20 soUd (165 mg, 75%); NMR spectrum: (CDCI3) ±13-223 (m, 2H), 3.52-3.73 (m, 8H), 
3.75-3.92 (m, 2H), 5.22 (s, 2H), 5.67 (t, IH), 6.95 (d, IH), 7.10-7.19 (m, 2H), 7.54 (d, IH), 
7.57-7.72 (m, 4H), 8.01 (d, IH), 8.48 (s, IH), 8.52 (d, IH), 1 1 .27 (bs, IH); Mass spectrum: 
Mtf"550. 

25 Example 40 

(3i;)-3-[(4-{[3-Ch!oro-4-(pyridin-2-ylmethosy)phenyl]amino}quinazolm^ 
oxo-4-pyiTolidm-l-ylbutan-l-ol 

The procedure described in Example 35 was repeated using 4- {[3-chloro-4- 
(pyridin-2-ylmethoxy)phenyl]aniino}quinazolin-5-ol (obtained as described in Example 1, 
30 preparation of starting materials, 150 mg, 0.40 mmol), (jS)-(-)-a-hydroxy-Y-butyrolactone 
(47 ^1, 0.60 mmol) and pyrrolidine (164 |il, 2.0 nmiol) to give the title compound as a 
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solid (140 mg, 66%); NMR spectrum: (CDCI3) 1.75-1.90 (m, 2H), 1.91-2.05 (m, 2H), 
2.12-2.29 (m, 2H), 3.36-3.63 (m, 4H), 3.74-3.93 (m, 2H), 5.22 (s, 2H), 5.44 (dd, IH), 6.94 
. (d, IH), 6.99-7.06 (m, 2H), 7.13-7.18 (m, IH), 7.47-7.55 (m, 2H), 156-inA (m, 3H), 8.06 
(d, IH), 8.46-8.57 (m, 2H), 1 1 .04 (bs, IH); Mass spectrum: MH^ 534. 

5 

Example 41 

(3iJ>3-[(4-{I3-Chlor()-4-(pyridm-2-ylmethbxy)phenyl]ammo}q 
(4-methylpiperazin-l-yl)-4-K>xobtttaii-l-ol 

The procedure described in Example 35 was repeated using 4-{[3-chloroT4- 
iO Q)yridin-2-ylmeflioxy)phenyl]amino}quinazolin-5-ol (obtained as described in Example 1, 
preparation of starting materials, 150 mg, 0.40 mmol), (iS)-(-)-cc-hydroxy-y-butyrolactone 
(47 jd, 0.60 mmol) and l-methylpiperazine (192 pi, 0.20 mmol) to give the title 
compound as a solid (201 mg, 90%); NMR spectrum: (CDCI3) 2.13-2.24 (m, 2H), 2.28 (s, 
3H), 2.35-2.52 (m, 4H), 3.56-3.73 (m, 4H), 3.77-3.90 (m, 2H), 5.22 (s, 2H), 5.57-5.64 (m, 
15 IH), 6.91-7.00 (m, 2H), 7.13-7:18 (m, IH), 7.42 (d, IH), 7.47-7.55 (m, IH), 7.57-7.73 (m, 
3H), 8.06 (d, IH), 8.52 (s, 2H), 10.83 (bs, Iffii Mass spectrum: MH^ 563. 

Example 42 

2-[(4-{[3-Cliloro-4-(pyridin-2-ylmethoxy)phenyl]amino}quinazolin-5-yl)o^^ 
20 methylpropanamide 

To a suspension of 4-{[3-cMoro-4-(pyridin-2-ylmethoxy)phenyl]amino}quinazolin- 
5-0I (obtained as described in Example 1, preparation of starting materials, 150 mg, 0.40 
mmol) m 1,4-dioxane (25 ml) was added caesium carbonate (430 mg, 1.32 mmol) and 
sodium hydride (60% dispersion in mineral oil, 53 mg, 1 .32 mmol). The mixture was 

25 stirred under an atmosphere of nitrogen for 30 minutes at 50 ^'C. 2-Bromo-2,2- 
dimethylacetamide (219 mg, 1 .32 mmol) was added and the mixture heated under an 
atmosphere of nitrogen to 100 for 16 hours. The mixture was cooled to ambient 
temperature and saturated ammonium chloride solution (5 ml) was added. The mixture 
was concentrated in vacuo and the residue shakra with a nuxture of saturated sodium 

30 hydrogen carbonate solution. The resultant precipitate was removed by filtration and the 
aqueous layer was extracted with DCM (x6). The precipitate and DCM extracts were 
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combined and chromatographed eluting with 0 to 4% (10:1 MeOH / cone. NH3(aq)) in DCM 
to give a solid which was triturated with ethyl acetate to give the title compound as a white 
soUd (70 mg, 38%); NMR spectrum : 1.75 (s, 6H), 5.32 (s, 2H), 6.89 (d, IH), 7.28 (d, IH), 
7.37 (m, 2H), 7.48 (s, IH), 7.59 (d, IH), 7.53 (dd, IH), 7.70 (t, IH), 7.88 (td, IH), 7.93 (s, 
5 IH), 8.17 (d, IH), 8.52 (s, IH), 8.60 (d, IH), 10.42 (s, IH): Mass spectrum: MH^ 464. 

Example 43 

2-[(4-{[3-ChIoror4-(pyridin-2-yImethoxy)phenyl]ammo}quma2oto 
dimethylpropanamide 

10 To a solution of 4-[3-cWoro-4-(pyridin-2-yhnethoxy)phenyl]-6,6-Hlimethyl-^^ 

[l,4]oxazepino[5,6,7-rfe]quinazolm-5(6ii)-pne (70 mg, 0.157 mmol) in THF (2 ml) was 
added a solution of 2M methylamine m THF (2.0 ml, 2.0 mmol). The reaction was stirred 
at room temperature for 1 hour and then fihe solvents and excess amine were removed in 
vacuo to give a solid which was crystallised from efliyl acetate to give the title con5)ound 
15 as a white soUd (40 mg, 53%); NMR spectrum : 1.72 (s, 6H), 2.66 (s, 3H), 5.31 (s, 2H), 
6.74 (d, lH), 7.32 (d, IH), 7.37 (m, 2H), 7.61 (m, 2H), 7.70 (t, IH), 7.87 (td, IH), 8.24 (d, 
IH), 8.42 (m, IH), 8.56 (s, IH), 8* 61 (d, IH), 10.27 (s, IH); Mass spectrum -MH*" 478. 

The 4-[3-cMoro-4-Q)yridin-2-yhnethoxy)phenyl]-6,6Kiunethyl^ 
[1 ,4]dxazepino[5,6,7-ife]quinazoUn-5(6fl)^ne used as starting material was obtained using 
20 the general procedure as described in Reference Example 27 of WO 03/077847 as follows: 
4-{[3-CUoro-4-^yridin-2-yhne1hoxy)phenyl]amino}qiiinazolin-^ (prepared as 
described in Example!, preparation of starting materials, 1. 50 g, 3.96 mmol) and 1,1,1 - 
trichloro-2-.methyl-2-propanol (1.66 g, 10 mmol) was suspraded in acetone (100 ml) and 
powdered sodium hydroxide (1 .44 g, 36.0 mmol) was added portionwise. The reaction 
25 was stirred for 3 hours at room tempCTature by which time a cream-coloured precipitate 
had formed. This was collected by filtration and washed with acetone. The solid was then 
dissolved in wata: and the pH of the solution was adjusted to pH=5 by the addition of 
saturated ammonium chloride solution which caused a hght brown solid to precipitate from 
solution. The reaction was stirred for 2 hours then the solid was collected by filtration, 
30 washed with water and dried to give 2-[(4-{[3-chloro-4-(pyridin-2- 

yhnethoxy)phenyl]amino}quina2olin-5-yl)oxy]-2-methylpropanoic acid as a light brown 
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solid (1.25 g, 68%); NMR spectrum : 1.77 (s, 6H), 5.30 (s, 2H), 7.07 (d, IK), 7.25 (d, IH), 
7.47 (m. 2H), 7.59 (d, IH). 7.64 (dd, IH), 7.70 (t, IH), 7.89 (td. IH). 8.10 (d, IH), 8.50 (s. 
IH), 8.60 (d, IH), 10.55 (s, IH); MasssEegtam: MH* 465. 

2-[(4-{[3-ailoro-4-^5Tidm-2-ylmethoxy)phenyl]amino}quinazolin-5-^^^ 
5 methylpropanoic acid (1 .24 g, 2.67 mmol) was dissolved in DMA (30 ml) then di-iso- 
propylethylamine (512 jtl, 2.94 mmol) and HATU (1.12 g, 2.94 mmol) were added. The 
mixture was stirred at room temperature until TLC analysis showed complete consumption 
of starting material. Solvents were removed in vacuo and the residue was partitioned 
between DCM and water. The DCM layer was loaded onto a silica column and ehited with 

10 2 to 4% (10:1 MeOH / cone. NH3(aq)) in DCM. Evaporation of the appropriate fractions 
gave4-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]-6,6-dimethyl-4fl^[l,4]oxazq)ino[5A^^ 
<fe]quinazolin-5(6/0-one (1.11 g, 93% yield), which crystallised upon standing; MMR 
SE^feum: 1.55 (s, 6H), 5.34 (s. 2H), 7.19 (dd, IH). 7.30 (m. 2H), 7.39 (dd, IH), 7.52 (d, 
IH), 7.65 (d, IH), 7.75 (d, IH). 7.92 (td, IH), 7.96 (t, IH), 8.63 (d, IH), 8.80 (s, IH); Mm 

15 spectrum: MH^ 447. 

Example 44 

2-[(4-{[3-abloro-4-^yridin-2-yUiiethosy)phenynainino}q 
hydroxy-14-dimethylethyI)-2-mettiylpropanaiiiide 

20 The procedure described in Exanq)le 43 was repeated usmg 4-[3-chloK)-4-(pyridin- 

2-yhnethox30phOTyl]-6,6Hlimethyl-4fl^[I,4]oxazepino[5,6,7-rfe]quinazolin-5(6i^ 
(obtained as described in Bcample 43, preparation of starting materials, 70 mg, 0. 1 57 
mmol) and 2-anlino-2-methylpropan-lHol (500 mg, 5.62 mmol) with the reaction refluxed 
for 16 hours and then chromatogrq)hed eluting with 2 to 5% (10:1 MeOH / cone. NH3(aq)) 

25 in DCM to give the title compound as a solid (35 mg, 42%); NMR spectrum : 1 ;23 (s, 6H), 
1.71 (s, 6H), 3.41 (d, 2H), 4.79 (t, IH), 5.30 (s, 2H), 6.86 (d, IH), 7.30 (d, IH), 7.38 (m, 
3H), 7.59 (d, IH), 7.66 (dd, IH), 7.71 (t, IH), 7.88 (td, IH), 8.23 (d, IH), 8.55 (s, IH), 8.60 
(d, IH), 10.36 (s, IH); MassspectamiMH* 536. 
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Example 45 

2-[(4-{[3-Chloro-4-(pyridin-2-yImethoxy)pheiiyl]amino}qumazoU 
hydroxyethyl)-2-iiiethylpropanamide 

The procedure described in Example 43 was repeated using 4-[3-chloro-4-(pyridin- 
5 2-ylrnethoxy)phenyl]-6,6-diinethyl-4/f-[l,4]oxazepino[5,6,7-rfe]quin^^ 

(obtained as described in Example 43, preparation of starting materials, 70 mg, 0.157 
mmol) and ethanolamine (500 mg, 8.20 mmol) with the reaction refluxed for 16 hours. 
The resultant solid was washed with iso-propanol and THF and then crystallised from ethyl 
acetate to give flie title compound as a white solid (30 mg, 38%); NMR spectrum : 1.72 (s, 
10 6H), 3.20 (q, 2H), 3.38 (q, 2H), 4.61 (t, IH), 5.29 (s, 2H), 6.78 (d, IH), 7.31 (d, IH), 7.37 
(m, 2H), 7.61 (m, 2H), 7.68 (t, IH), 7.89 (td, IH), 8.23 (d, IH), 8.42 (t, IH), 8.56 (s, IH), 
8.61 (d, IH), 10.29 (s, IH); Mass spectrum: MH^ 508. 

Example 46 

1 5 2-[(4-{[3-Cliloro-4-(pyridin-2-ylmethoxy)phenyl]amino}qai^ 
bis(2-hydroxyethyI)-2-mefliylpropaiiamide 

The procedure described in Example 43 was repeated using 4-[3-^hloro-4-(pyridin- 
2-yhnethoxy)phenyl]-6,6-dimethyl-4Jy-[i/]oxazepino[5,6,7-rfe]quii^ 
(obtained as described in Example 43, preparation of starting mat^als, 70 mg, 0.157 

20 mmol) and diethanolamme (500 mg, 4.76 mmol) with tiie reaction refluxed for 16 hours 
and then chromatographed eluting with 4 to 7% (10: 1 MeOH / cone. NH3(aq)) in DCM to 
give the title compound as a solid (24 mg, 28%); NMR spectrum : 1,8 1 (s, 6H), 3.37 (m, 
2H), 3.45 (m, 2H), 3.54 (m, 2H), 3.72 (m, 2H), 4.68 (t, IH), 4.73 (t, IH), 5.32 (s, 2H), 6.85 
(d, IH), 7.29 (d, IH), 7,37 (dd, IH), 7.41 (d, IH), 7.59 (m, 2H), 7.60 (t, IH), 7,88 (td, IH), 

25 8.19 (d, IH), 8.56 (s, IH), 8.61 (d, IH), 9.99 (s, IH); Mass spectrum: Mtf" 552. 

Example 47 

2-[(4-{[3-ChIoro-4-(pyridin-2-ylmethoxy)phenyllamino}quinazolin-S-y^^ 
hydFoxyethyl)-iV,2-dimethylpropaiiamide 
30 The procedure described in Example 43 was repeated using 4-[3-chloro-4-(pyridin- 

2-ylmethoxy)phenyl]-6,6-dimefhyl-4H-[l,4]oxazepino[5,6,7-rfe]quiiiazoli^^ 
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(obtained as described in Example 43, preparation of starting materials, 70 mg, 0.157 
mmol) and AT-methylethanolamine (500 mg, 8.20 mmol) with tlie reaction stirred at room 
temperature for 16 hours. The resultant solid was crystallised from ethyl acetate to give 
the title compound as a white solid (39 mg, 48%); NMR spectrum : 1.82 (s, 6H), 3.13 (s, 
5 3H), 3.54 (s, 4H), 4.34 (m, IH), 5.28 (s, 2H), 6.86 (d, IH), 7.27 (d, IH), 7.33 (dd, IH), 
7.40 (d, IH), 7.60 (m, 2H), 7.66 (t, IH), 7.85 (td, IH), 8.09 (d, IH), 8.52 (s, IH), 8.57 (d, 
IH), 9.92 (s, IH); Mass spectrum: MH^ 522. 

Example 48 

10 (3i{)-l-{2-[(4-{[3-Chloro-4-(pyridm-2-ylmethoxy)phenyI]ai^^ 
2-mefhylpropanoyI}pyiTolidin-3-ol 

Tlie procedure described in Example 43 was repeated using 4-[3-chloro-4-Q>yridih- 
2-yimetiioxy)phenyl]-6,6-dimethyl-4i/-[l,4]oxazepino[5,6,7-^e]^ 
(obtained as describe in Example 43, preparation of starting mataials, 70 mg, 0,157 

15 imnol) and (/?)-(+)-3-hydroxypyrrolidine (500 mg, 4.76 mmol) with the reaction refluxed 
for 16 hours and then chromatographed eluting with 3 to 6% (10: 1 MeOH / cone. NH3(aq)) 
m DCM to give the titie compound as a solid (7 mg, 8%); NMR spectrum : 1 .60 (m, IH), 
1.85 (s, 6H), 1.88 (m, IH), 2.66 (m, 3H), 2.92 (dd, IH), 5.27, (m, IH), 5.31 (s, 2H), 6.93 
(d, IH), 7.27 (d, IH), 7.36 (dd, IH), 7.38 (d, IH), 7.57 (m, 2H), 7.69 (t, IH), 7.87 (td, IH), 

20 8.14 (d, IH), 8,52 (s, IH), 8.58 (d, IH), 10,18 (s, IH); Mass spectrum: MH" 534. 

Example 49 

iV-(2-Hydroxyethyl)-2-methyl-2-I(4-{[3-methyl-4-(pyridm-2- 
ylmethoxy)phenylIammo}qumazolin-5-yI)oxy]propanamide 

25 The procedure described in Example 43 was repeated using 4-[3-methyl-4-(pyridin- 

2-yhnethoxy)phenyl]-6,6-dime%l'4/f-[l,4]oxazepino[5,6,7-rfe]quina2» 
mg, 0.070 mmol) and ethanolamine (500 jil, 8.30 mmol) with the reaction refluxed for 16 
hours and then chromatographed eluting wifli 4 to 7% (1 0: 1 MeOH / cone. NH3(aq)) in 
DCM to give the title compound as a white solid (21 mg, 62%); NMR spectrum : 1.72 (s, 

30 6H), 2.32 (s, 3H), 3.21 (q, 2H), 3.39 (q, 2H), 4.60 (t, IH), 5.23 (s, 2H), 6.76 (d, IH), 7.06 
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(d, IH), 7.36 (m, 2H), 7.57, (d, IH), 7.67 (m, 3H), 7.87 (td, IH), 8.43 (t, IH), 8.48 (s, IH), 
8.60 (d, IH), 10.16 (s, IH); Mass stjectnim: MH^ 488. 

The 4-[3-methyl-4-(pyridin-2-ylmethoxy)phenyl]-6,6-dimethyl-4i/^ 
[l,4]oxazq)ino[5,6,7-rfe]qimiazolin-5(6/0-oiie used as starting matmal was obtained as 
5 follows: 

4-Chloro-5-fluorpquinazoline (obtained as described in Example 1, preparation of 
starting materials, 6.76 g, 37.0 nunol) was dissolved in wo-prbpanol (200 ml) and 4-aniino- 
2-riiethylphenol (5.00 g, 40.7 mmol) was added. The mixture was heated under reflux for 
2 hours, causing a yellow solid to precipitate. The mixture was cooled to ambient 

10 temperature; the solid was collected by filtration. The solid was dissolved in a boiling 
mixture of methanol (500 ml) and water (100 ml) to give a brown solution. With vigorous 
stirring, the solution was basified with aqueous ammonia (0.880, 10 ml), causing a lig^t 
brown solid to precipitate. 'Pie mixture was concentrated m vaa<o to such a volume that 
all of &e methanol had been removed, leaving the product as a suspension in aqueous 

15 solution. The suspension was cooled; the solid was collected by fiOitration, triturated witti 
ethyl acetate and dried over P2O5 in a vacuum oven to give 2-methyl-4-[(5- 
fluoroquinazolin-4-yl)amuio]phenol as a li^t brown solid (8.18 g, 82%); NMR spectrum: 
3.30 (s, 3H), 6.78 (d, IH), 7.28 (m, 2H), 7.38 (dd, IH), 7.57 (d, IH), 7.78 (m, IH). 8.43 (s, 
IH), 8.88 (d, IH), 9.22 (s, IH); Mass spectrum: Mtt 270.* 

20 To a suspOTsion of 2-methyl-4-[(5-fluoroquinazolin-4-yl)amino]phenol (2.0 g, 7.43 

mmol) in DMF (75 ml) was added potassium carbonate (5,13 g, 37.15 mmol) and picolyl 
chloride hydrochloride (1.34 g, 8.18 mmol). The reaction was sonicated for 5 minutes in an 
ultrasonic cleaning bath and then stirred for 3 days at room temperature. The solvent was 
removed in vacuo y water was then added to the residue which was then extracted with 

25 DCM (x3). The organic layer was evaporated and the residue chromatographed eluting 
with 0 to 4% (10: 1 MeOH / cone. NH3(aq)) in DCM to give 5-fluoro-^'-[3-methyl-4- 
(pyridin-2-yhnethoxy)phenyl]quinazolin-4-amine as a white solid (1.50 g, 56%); NMR 
Spectrum : 2.27 (s, 3H), 5.22 (s, 2H), 7.02 (d, IH), 7.36 (dd, IH), 7.42 (dd, 1 H), 7.48 (m, 
2H), 7.58 (m, 2H), 7.85 (m, 2H), 8.51 (s, IH), 8.61 (d, IH), 8.98 (s, IH); Mass spectrum: 

30 MH^360. 
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TV-Acetylethanolamine (230 jil, 2.50 nunol) was added dropwise under nitrogen to a 
suspension of 60% sodium hydride dispersion (100 mg, 2.50 mmol) in anhydroiis DMA 
(20 ml). The mixture was stirred imder an atmosphere of nitrogen for 20 minutes until 
effervescence had ceased. 5-FIuoro-A^-[3-methyl-4-(pyridin-2- 
5 yhnethoxy)phenyl]quinazolin-4-amine (360 mg, 1.00 mmol) was added, and the mixture 
heated under an atmosphere of nitrogen at 130 for 6 hours. The mixture was cooled to 
ambient temperature and saturated ammonium chloride solution (S ml) was added. The 
mixture was concentrated in vacuo and the residue shaken with a mixture of saturated 
sodium hydrogen carbonate solution (100 ml). The resulting precipitate was collected by 
10 filtration and trituration of the solid with hot ethyl acetate gave 4- {[3-methyl -4-(pyridin"2- 
yhnethoxy)phenyl]amino}qumazolin-5-ol as a yellow solid (125 mg, 35 %); NMR 
spectrmn : 2.28 (s, 3H), 5.21 (s, 2H), 6.65 (m, 2H), 7.02 (d, IH), 7.36 (dd, 2H), 7.52 (m, 
3H). 7.56 (d, IH), 7.87 (td, IH), 8.36 (s, IH), 8.59 (d, IH); Mass spectrum: MH*^ 359. 
4-{[3-Methyl -4-{pyridin-2-yhnethoxy)phenyl]amino}quinazolin-5-K^ (120 mg, 
15 . 0.34 mmol) was suspended in acetone (25 ml) and l,l,l,-trichloro-2-methyl-2-propanol 
(166 mg, 1.00 mmol) was added followed by powdered sodium hydroxide (120 mg, 3 
mmol). The reaction was stirred for 2 hours at room ten^erature by which time a cream- 
coloured precipitate had formed. This was collected by filtration and washed with acetone. 
The solid was then dissolved in water and the pH of the solution was adjusted to pH=5 by 
20 the addition of saturated ammonium chloride solution which caused formation of a 

gelatinous precipitate. The reaction was stirred for 2 hours then the solid was collected by 
filtration, washed v^dth water and dried to give 2-[(4- {[3-methyl-4-(pyridin-2- 
yhnethoxy)phenyl]amino}quinazolin-5-yl)oxy]-2-methjdpropanoic acid as a dark green 
soUd (41 mg, 27%); NMR spectrum : 1 .79 (s, 6H), 2.30 (s, 3H), 5.22 (s, 2H), 7.03 (d, 2H), 
25 7.37 (m, 2H), 7,56 (m, 3H), 7.71 (t, IH), 7.87 (td, IH), 8.47 (s, IH), 8.58 (d, IH), 10.44 (s, 
IH): Mass spectrum: MH^ 445. ; 

2-[(4^{[3-Methyl-4-(pyridin-2-yhnethoxy)phenyl]amino}quinazol^^ 
methylpropanoic acid (38 mg, 0.086 mmol) was dissolved in DMF (5 ml) then di-wi>- 
propylethylamine (16 |j,l, 0.094 mmol) and HATU (36 mg, 0.094 mmol) were added. The 
30 mixture was stirred at room temperature for 1 hour. Solvents were rraioved in vacuo and 
the residue was portioned between DCM and water. The DCM layer was loaded onto a 
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silica column; the colimm was eluted with 0 to 2% (10:1 MeOH / cone. NH.3(^) in DCM. 
Evaporation of the ^propriate fitictions gave 4-[3-methyl-4-(pyridin-2- 
yhnethoxy)phenyl].6,6-dimethyI-4H-[l,4]oxazepino[5,6J-de]quinazolin-5(^ as a 
colourless gum (32 mg, 88% yield); NMR spectrum : 1.55 (s, 6H), 2.26 (s, 3H), 5,25 (s, 
5 2H), 6.98 (dd, IH), 7.07 (m, 2H). 7.33 (d, IH), 7.47 (dd, IH), 7.63 (d. IH), 7.75 (d, IH). 
7.90 (td, IH), 7.96 (t, IH). 8.61 (d, IH), 8.77 (s, IH); Mass spectrum: Mtf^ 427. 

Example 50 

A^^-Dimetiiyl-2-[(4-{[3-methyl-4Kpyridm-2-yMethozy)phenyl]aiiimo}qaM 
10 yl)oxy]propanaDiide 

The procedure described in Example 43 was rqieated using 4-[3-methyl-4-(pyridin- 
2-yhnethoxy)phenyl]-6,6Hiimeth5d-4^r-[l,4]oxazq)UK)[5,6,7-^fe]quinazolin-5(6/0-one 
(obtained as described in Example 49, preparation of starting materials, 30 mg, 0.07 mmol) 
and 2M meth^amine in THiF (5.0 ml, 5.0 mmol). The reaction was stirred at room 

15 temperature for 16 hours and then the solvents and excess amine were removed in vacuo to 
give a soKd which was crystallised fiom efliyl acetate / isohexane to give the title 
compound as a white soKd (31 mg, 97%); NMR spectrum : 1.72 (s, 6H), 2.31 (s, 3H), 2.67 
(d, 3H), 5.22 (s, 2H), 6.72 (d, IH), 7.06 (d, IH), 7.36 (m, 2H). 7.56, (d, IH), 7.66 (m, 3H), 
7.87 (td, IH), 8.43 (q, IH), 8.49 (s, IH), 8.60 (d, IH), 10.14 (s, IH); Mass spectrum: MH^ 

20 458. 

Example 51 

2-{[4-({3-Methyl-4-[(6-methylpyridln-3-y]5oxy]phenyl}amino)qumazoIin-5- 
yl]oxy}acetaniide 

25 A mixture of {[4-({3-methyl-4-[(6-methylpyridin-3- 

yl)oxy]phenyl}amino)quinazolin-5-yl]oxy} acetic acid (120 mg, 0.27 mmol), 
diisopropylethylamine (72 ^1, 0.4 mmol) and HATU (155 mg, 0.41 mmol) was stirred at 
50 "C for 18 hours. After cooling, gaseous ammonia was bubbled through the mixture for 
15 minutes. After eviqjoration of the solvents in vacuo, the residue was triturated witti 

30 water. The pHofthe solution was adjusted to 8 by addition of5% aqueous sodium 
bicarbonate solution. The resultant beige precipitate was filtered, washed witii water and 
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ether and dried over P2O5 under high vacuum. The precipitate was stirred in ethyl acetate 
for 1 hour, filtered and dried under high vacuum at 50 °C to give the title compound as a 
beige solid (140 mg, 78%); NMR spectrum: (400 MHz; DMS0-d6 + CF3CO2D) 2.29 (s. 
3H), 2.71 (s. 3H), 5.01 (s. 2H). 7.24 (d, IH), 7.30 (d, IH), 7.48 (d, IH), 7.86 (m, IH), 7.93 
5 (m, 2H), 8.09 (m, 2H). 8.74 (s, IH). 8.96 (s. IH): Mass spectrum: MH^ 41 

The {[4-({3-methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl}amino)quinazoUn-5- 
yl]oxy} acetic acid used as starting material was obtained as follows: 

Sodium hydride (25.6 g, 60% dispersion in oil, 0.64 mol) was added portionwise to 
a solution of 5-hydroxy-2-methylpyridme (70 g, 0.64 mol) in DMA (700 ml) while 

10 keeping the temperature below 40 °C. At the end of the addition, the mixture was stirred at 
room temperature for 1 hour and 2-fluoro-5-nitrotoluene (91.3 g, 0.59 mol) in DMA (100 
ml) was added slowly. The mixture was stirred at 80 "C for 3 hours, then cooled. The 
solvents were removed in vacuo and the residue was partitioned between ethyl acetate and 
water. The organic layer was washed with water and brine and dried over MgS04. After 

15 evaporation of the solvents, the residue was purified by chromatography on siHca gel 
eluting with 30% ethyl acetate in petroleum ether to give 2-methyi-5-(2-methyl-4- 
nitrophenoxy)pyridine as an oil (141 g, 98%); NMR spectrum: (400 MHz; CDCI3) 2.43 (s, 
3H), 2.59 (s, 3H), 6.74 (d, IH), 7.21 (d, IH), 7.27 (d, IH), 8.00 (d, IH), 8.17 (s. 11^, 8.32 
(s,iH). 

20 A mixture of 2-methyl-5-(2-methyI-4-mtrophenoxy)pyridine (141 g, 0.58 mol) and 

10% palladium on charcoal (13 g) in ethyl acetate (200 ml) and ethanol (700 ml) was 

stirred under an atmosphere of hydrogen (1.2 bar) for 5 hours. The mixture was then 

purged with nitrogen and the catalyst was filtered off. The filtrate was evaporated to 

dryness to give 3-methyl-4-[(6-methylpyridin-3-yl)oxy]aniline as a white soUd (120.6 g, 
25 98%); Mass sp ectrum: MFT^ OVi 

3-Mefliyl-4-[(6-methylpyridin-3-yl)oxy]aniline (6.42 g, 30 mmol) and 4N hydrogen 
chloride in dioxane (7.55 ml, 30 mmol) were added to a suspension of 4-chloro-5- 
fluoroquinazoline (obtained as described in Example 1, preparation of starting materials, 5 
g, 27.5 mmol) in acetonitrile (100 ml). The mixture was stiired at 80 °C for 2 hours. After 
30 cooUng, the precipitate was washed with acetonitrile. This precipitate was partitioned 
between DCM and 5% aqueous sodium bicarbonate solution and the pH was adjusted to 8. 
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The organic layer was washed with brine and dried over MgS04. Evaporation of the 
solvents gave 5-fluoro-Ar.{3.methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl}quinazolin-4- 
amine as a dark gum (9.3 g, 94%) which crystallised on standing; NMR spectrum: (400 
- MHz; CDCI3) 2.30 (s, 3H). 2.54 (s, 3H). 6.93 (d. IE), 7.15-7.08 (m. 2H), 7.22 (m, IH). 
5 7.56 (d, IH), 7.63 (s, IH), 7.71 (m, 2H), 8.27 (s, IH), 8.37 (d. IH). 8.71 (s, IH). 
A mixture of 5-fluoro-iV- {3-me%l-4-[(6-methylpyridin-3- 
yl)oxy]phenyl}quinazolin-4-amine (10.8 g, 30 mmol) and sodium methoxide (4.86 g, 90 
mmol) in methanol (250 ml) was heated at reflux for 16 hours. After coohng and 
evaporation of the solvents, the residue was dissolved in dichloroinethane. This solution 
10 was washed with water and brine and dried over MgS04. Evaporation of the solvents gave 
5-methoxy-iV'- {3-methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl}quinazolin-4-amm as a 
white solid (10.7 g, 96%); >iMR spectrum: (400 MHz; CDCI3) 2.29 (s, 3H), 2.53 (s, 3H), 
4.12 (s, 3H), 6.92 (m, 2H), 7.12 (m, 2H), 7.48 (d, IH). 7.55 (d, IH), 7.63 (m, 2H), 8.27 (s, 
IH), 8.64 (s,lH), 9.78 (bs.lH). 
15 A mixture of 5-methoxy-Ar-{3-mdhyl-4-[(6-methylpyridin-3- 

yl)oxy]phenyl}quinazolin-4-amine (10.04 g, 27 mmol) andpyridine hydrochloride (12.42 
g, 108 imnol) in pyridine (100 ml) was heated at reflux for 2 houis. After cooling and 
evqwration of the solvents, the residue was triturated in 5% aqueous sodium bicaibonate 
and the resulting mixture was sthred for 30 minutes. The yellowish precipitate was 
20 filtered, washed with water and ether, and dried over P2O5 underbid vacuum to giveS- 
hydroxy-iV^{3-methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl}quinazolin-4-amine (9.3 g, 
96%); yiMR spectrum: (400 MHz) 2.20 (s, 3H), 2.44 (s, 3H), 6.71 (m, 2H), 6.96 (d, IH), 
7.23 (m, 2H), 7.47 (m. IH). 7.60 (m^ 2H), 8.18 (s, IH), 8.36 (s^ IH). 

DEAD (0.7 ml, 4.47 mmol) was added dropwise to a solution of 5-hydioxy-iV- {3- 
25 melhyi-4-[(6-meth3dpyridin-3-yl)oxy]phenyl}quinazohn-4-amine (800 mg, 2^23 mmol), 
methyl glycolate (0.258 ml, 3.35 mmol) and triphenylphosphine (1.17 g, 4.47 mmol) in 
DCM (30 ml). The mixture was stirred at room temperature for 1 hour. After evaporation 
of the solvents, the residue was purified by chromatography on siUca gel eluting with ethyl 
acetate to give methyl {[4-({3-methyl-4-[(6-methylpyridin-3- 

30 yl)oxy]phenyl}amino)quinazoIin-5-yl]oxy}acetate as a white soUd (710 mg, 74%); Mass 
spectrum: MH*" 43 1 . 
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A mixture of methyl {[4-({3-methyl-4-[(6-methyIpyridm-3- 
yl)oxy]phen)^}amino)quinazolin-5-yI]oxy} acetate (700 mg, 1 .63 mmol) and 2N aqueous 
sodium hydroxide (1,6 ml, 3.2 mmol) in ethanol (10 ml) and THF (10 ml) was stirred at 
room tenq)«ature for 18 hours. After evaporation of the solvents under vacuum, the 
5 residue was diluted m water and the pH was adjusted to 4 with diluted acetic acid. The 
white precipitate was filtered, washed with water and dried over P2O5 under high vacuum 
togive{[4-({3-methyl-4-[(6-methylpyridin-3-yl)oxy]phenyI}ammo)quinazolin-5- 
yl]oxy} acetic acid as a beige soUd (640 mg, 94%); NMR spectrum r (400 MHz; DMS0-d6 
+ CF3CO2D) 2.29 (s, 3H), 2.69 (s, 3H), 5.16 (s, 2H), 7.24 (d, IH). 7.44 (d, IH). 7.48 (d, 
10 IH), 7.85 (m,3H). 8.06 (m.2H), 8.71 (s,lH), 8.98 (S.1H). 

Example 52 

iV-(2-HydroxyethyI)-2-{[4-({3-methyl-4-((6-mefliyIpyridlii-3- 
yl)oxyJphenyI}amino)qainazoli]i-5-yl]oxy}acetamide 

15 The procedure described in Exanq)le 51 was rq>eated with {[4-({3-methyl-4-[(6- 

methylpyridin-3^yl)oxy]pheQyl}amino)qBina2olin-5-3«]oxy}acetic add (obtained as 
described in Exanq>le 51, preparation of starting materials, 140 mg, 0.32 mmol) and 
elhanolamine (78 pi, 1.28 mmol) and the mixture was stirred for 18 hours to give the title 
compound as a beige soUd (1 15 mg, 75%); NMRspectnim! (400 MHz; DMS0-d6 + 

10 CF3CO2D) 2.30 (s, 3H). 2.71 (s, 3H), 3.28 (t, 2H), 3.49 (t, 2H), 5.03 (s, 2H). 7.24 (d, IH), 
7.29 (d, IH), 7.48 (d, IH), 7.83 (m. IH), 7.95 (m, 2H), 8.14.8.05 (m, 2H), 8.76 (s, IH), 
8.97 (s, IH); J>fass spectrum; MH* 460. 

Example 53 

5 ^-MethyM-{I4r({3-methyl-4-[(6.methylpyridinO-yl)oxy]phenyl}amino)quina2olm^^ 
yI]oxy}acetaiiiide 

The procedure described in Example 51 was repeated with {[4-({3-methyI-4-[(6- 
methyIpyridin-3-yl)oxy]phenyl}amino)quinazolm-5-yl]oxy}acetic acid (obtained as 
described m Example 51, preparation of starting materials, 140 mg, 0.32 mmol) and 
) me%lamine to give the title compound (140 mg, 75%); NMR spectrum: (400 MHz; 
DMS0-d6 + CF3CO2D) 2.30 (s, 3H), 2.70 (s, 3H), 2.73 (s. 3H), 5.02 (s, 2H), 7.25 (d, IH), 
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7.30 (d, IH), 7.48 (d, IH), 7.86 (m. IH), 7.94 (m, 2H), 8.13-8.05 (m. 2H). 8.75 (s. IH), 
8.97 (s, IH); Mass spectrum: MH* 430. 

Example 54 

5 iV-(2-HydroxyethyI)-Ar-methyI-2-{[4-({3-methyI-4-[(6-methylpyridiii-3- 
yl)oxy]phenyl}amuio)quinazoIin-5-yI]oxy}acetamide 

The procedure described in Example 51 was repeated with {[4-({3-methyl-4-[(6- 
methylpyridin-3-yl)oxy]phenyl}amino)quinazolin-5-yl]oxy}acetic acid (obtained as 
described in Example 51, preparation of starting materials, 140 mg, 0.32 mmol) and 2- 

10 (methylamino)ethanol (105 ^l, 1.28 mmol) and flie mixture was stirred for 3 days to give 
the title conq)oundas a white solid (74 mg, 47%) after purification by chromatography on 
silica gel eluting with 0-6% melhanol in DCM; NMR spectnim: (400 MHz; IWC) (2 
rotamers) 2.21 (s, 3H), 2.44 (s, 3H), 2.97 and 3.08 (s, 3H), 3.45 (m, 2H), 3.60 (m, 2H), 
4.77 and 5.01 (m, IH), 5.15 and 5.23 (s, 2H), 6.98 (m, IH), 7.23 (m, 3H), 7.38 (d, IH), 

15 7.76 (m, IH), 7.97 (m, IH), 8.10 (m, IH), 8.19 (m, IH), 8.54 (s, IH); Mass spectrum: MH^ 
474. 

Example S5 

iV-{3-Methyl-4-[(<h-methyIpyridln-3-yI)oxylphenyl}-5-(2-oxo-2-pyrroUdiii-l- 
20 yIe<]ioxy)qiiinazolin-4-amine 

The prbcedme described in Example 51 was repeated with {[4-({3-methyl-4-[(6- 
meaiylpyridin-3-yl)oxy]phenyl}auiino)quinazolin-5-yl]oxy}acetic acid (obtained as 
described in Example 51, preparation of starting materials, 140 mg, 0.32 mmol) and 
pyrrolidine (108 |il, 1.28 mmol) except that the mixture was stirred at 65 °C for 4 hours to 
25 give the title compound as a beige solid (74 mg, 47%) after purification by 

chromatography on silica gel eluting with 0-6% methanol in DCM; NMRspectnimr (400 
MHz; DMS0-d6 + CF3CO2D) 1.84 (t, 2H), 1.97 (t, 2H), 2.30 (s, 3H), 2.70 (s, 3H), 3.44 (t, 
2H), 3.50 (t, 2H), 5.23 (s, 2H), 724 (d, IH), 7.47 (d, IH), 7.51 (d, IH), 7.85 (m, IH), 7.91 
(d, IH), 8.00 (d, IH), 8.09 (m, 2H), 8.75 (s, IH), 8.96 (s, IH); Mass spectrmn: MH^ 470. 
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Example 56 

A^-{3-Methyl-4-[(6-methylpyridin-3-yl)oxy]pheDyl}-5-(2-^ 
ylethoxy)qaiiiazoIm-4-amine 

The procedure described in Example 9 was repeated with 5-hydroxy-iV- {3-methyl- 
5 4-[(6-methylpyridin-3-yl)oxy]phenyl}quinazolin-4-amine (obtained as described in 
Example 51, preparation of starting materials, 400 mg, LI mmol) and tert-butyl 4- 
(chloroacetyl)piperazine-l-carboxylate (prepared according to the method described by 
Shuttlewbrth SJ. et al, Bioorg. Med. Chem. Lett., 2000,70, 2501, 306 mg, 1,2 mmol) 
except that at the md of the reaction aQer evaporation of the solvents solvents in vacuo, the 

1 0 residue was purified by chromatogr^hy on silica gel elutmg with 0 to 4.5% methanol in 
DCM to give a solid (510 mg). After removal of solvents, a portion of this solid (220 mg) 
was stirred with TFA (5 ml) for 1 8 hours. After evqioration of the solvents in vacuo, the 
residue was diluted in water. The pH of the solution was adjusted to 11 by addition of 2N 
aqueous sodium hydroxide. The resulting precipitate was filtered, washed with wata: and 

15 etherj and dried over P2O5 under high vacuum to give the title compound (166 mg, 71%); 
NMR spectrum: (400 MHz) 2.21 (s, 3H), 2.44 (s, 3H), 2.70 (m, 2H), 2.75 (m, 2H), 3.41 
(m, 2H), 3.50 (m, 2H), 5.16 (s, 2H), 6.97 (d, IH), 7.23 (m, 3H), 7.37 (d, IH), 7.74 (t, IH), 
7.96 (d, IH), 8.11 (s, IH), 8,19 (s, IH), 8.54 (s, IH); Mass spectrum : MH^ 485. 

20 Example 57 

Ar-{3-MethyI-4-[(6-methylpyridm-3-yl)oxy]phenyI}-5-[2-(4^ 
oxoethoxy]quinazolin-4-amine 

The procedure described in Example 18 was repeated with iV-{3-methyl-4-[(6- 
methylpyridin-3-yl)oxy]phenyl}-5<2K)xo-2-piperazm-l-ylethoxy)quinazol^ 

25 (obtained as described in Example 56, 225 mg, 0.46 mmol). The reaction mixture was 
diluted with water, and the precipitate collected by filtration and then purified by 
chromatography on siUca gel eluting with 0 to 8% meflianol in DCM and trituration of tiie 
residue in etiier to give the title compound as a pale solid (1 12 mg, 48 %); NMR spectrum: 
(400 MHz) 2.21 (s, 6H), 2.33 (m, 2H), 2.39 (m, 2H), 2.44 (s, 3H), 3.49 (m, 2H), 3.58 (m, 

30 2H), 5.17 (s, 2H), 6.97 (d, IH), 7.23 (m, 3H), 7.37 (d, IH), 7.75 (t, IH), 7.96 (d, IH), 8.10 
(s, IH), 8.19 (s, IH), 8.54 (s, IH), 11.12 (s, IH): Mass spectmm: MET 499. 
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Example 58 

(25)-2.{[4-({3-MethyM-[(6-methylpyridm-3-yl)oxy]phenyl}ai^ 
ylloxy}propaiiamide 

The procedure described in Example 51 was repeated with (2iS)-2-{[4-({3-methyl- 
5 4-[(6-methylpyridin-3-yl)oxy]phenyl} ainino)quinazolin-5-yl]oxy}propanoic acid (1 50 mg, 
0.34 mmol) and ammonia to give the title compoimd as a beige solid (1 15 mg, 55%); NMR 
spectrum: (400 MHz; DMS0-d6 + CF3CO2D) 1.70 (d, 3H), 2.29 (s, 3H), 2.70 (s, 3H), 5.34 
(q, IH), 7.25 (d, IH), 7.39 (d, IH), 7.47 (d, IH), 7.83 (m, IH), 7.93 (m, 2H), 8.12-8.03 (m, 
2H), 8.74 (s, IH), 8.96 (s, IH); Mass spectrum: MH* 430. 
10 The (25)-2-{t4-({3-methyl-4-[(6-methylpyridm-3- 

yl)oxy]phenyl}amino)quinazolin-5-yl]oxy}propanoic acid used as starting material was 
obtained as follows: 

The procedure described in Example 51 preparation of startmg materials, was repeated 
with 5-hydroxyrAr-{3-methyM-[(6-methylpyridin-3-yl)oxy]pheny 
15 (obtained as described in Exanq)le 51^ pr^aration of starting materials, 250 mg, 0.70 
mmbi) and methyl (iZ)-lactate (0.1 ml, 1.05 mmol) to give methyl (2iS>-2-{[4-({3-methyl^ 
[(6-methylpyridin-3-yl)oxy]phenyl}amino) quinazolin-5-yl]oxy}propanoate (3 19 mg, 
86%1: NMR spectrum: (400 MHz; CDCI3) 1.81 (d, 3H), 2.30 (s, 3H), 2.53 (s, 3H), 3.87 (s, 
3H), 5.15 (q, IH), 6.79 (d, IH), 6.93 (d, IH), 7.06-7.14 (m, 2H), 7.70-7.40(m, 3H), 7.84 (s, 
20 IH), 8.28 (s, IH), 8.65 (s, IH); Mass spectrum : MH*" 445. 

This was then treated with 2N aqueous sodimn hydroxide according to the 
procedure described in Example 51, preparation of starting materials to give (25)-2-{[4- 
( {3-methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl} amino)quinazoUn-5-yl]oxy}propanoic 
acid as a solid (237 mg, 78%); NMR spectrum: (400 MHz) 1 .69 (d, 3H), 2.20 (s, 3H), 2.44 
.25 (s, 3H), 5.37 (q, IH), 6.99 (d, IH), 7.18-7.24 (m, 3H), 7.36 (d, IH), 7.73 (t, IH), 7.87 (m, 
2H), 8.18 (s,lH), 8.54 (s,lH). 
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Example 59 

(2J{)-2-{[4-({3-MethyM-[(6-methylpyridm-3-yl)oxy]phenyl}a^ 
yl]oxy}propaiiainide 

The procedure described in Example 51 was repeated with (2/?)-2-{[4-({3-methyl- 
5 4-[(6-methylpyridinO-yl)oxy]phenyl}amino)quiiia2olin-5-yl]oxy}propanoic acid and 
ammonia to give the title compound as a beige solid (155 mg, 77%); NMR spectrum: (400 
MHz; DMS0-d6 + CF3CO2D) 1.70 (d, 3H), 2.29 (s, 3H), 2.70 (s, 3H), 5.34 (q, IH), 7.25 
(d, IH), 7.3? (d, IH), 7.47 (d, IH), 7.83 (m, IH), 7.93 (m, 2H), 8.12-8.03 (m, 2H), 8.74 (s, 
IH), 8.96 (s, IH); Mass spectrum: MH* 430. 

10 The (2/?)"2-{[4-({3-methyl-4-[(6-methylpyridin-3- 

yl)oxy]phenyl}amino)qumazolin-5-yl]oxy}pn>panoic acid used as starting material was 
obtained as follows: 

The procedure described in Example 5 1 starting material, was repeated with 5- 
hydroxy-iV^{3-methyl-4-[(6-methylpyridin-3-yl)oxy]^^ 

15 as described in Exaniple 5 1 ^ preparation of starting materials, 600 mg, 1 .68 mmol) and 
methyl (S)-lactate (0.1 ml, 1.05 mmol) to give methyl (2/J)-2-{i;4-({3-methyl-4-[(6r 
methy]^yridin-3-yl)oxy]phenyl}amino)quiiiazolin-5-yl]oxy}propa^^ (623 mg, 84%); 
NMR spectrum: (400 MHz; CDCI3) 1.81 (d, 3H), 2.30 (s, 3H), 2.53 (s, 3H), 3.87 (s, 3H), 
5.15 (q, IH), 6.79 (d, IH), 6.93 (d, IH), 7.06-7.14 (m, 2H), 770-7.40(m, 3H), 7.84 (s, IH), 

20 8.28 (s, IH), 8.65 (s, IH): Mass spectrum : MH^ 445. 

This was then treated with 2N aqueous sodium hydroxide according to the 
procedure described in Example 51, preparation of starting materials to give (2/?)-2- {[4- 
({3-methyM-[(6-methylpyridin-3-3d)oxy]phenyl}ariiino)quinazoIin-5-yl]oxy}propanoic 
acid as a solid (412 mg, 83%); NMR spectrum: (400 MHz) 1.68 (d, 3H), 2.20 (s, 3H). 2.43 

25 (s, 3H), 5.34 (q, IH), 6.98 (d, IH), 7.18-7.24 (m, 3H), 7.36 (d, IH), 7.72 (t, IH), 7.87 (m, 
2H), 8,18 (s, IH), 8.53 (s, IH). 



30 
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Example 60 

(2i?)-A^-(2-Hydroxyethyl).A/^methyl-2-{[4-({3-methyl-4-K^^ 
yl)oxy]pbenyl}ainmo)quinazoUn-5-yl] oxy}propaiiaiiiide 

The procedure described in Example 51 was repeated with (2R)-2-{[4-({3-methyl- 
5 4-[(6-methylpyridin-3-yl)oxy]phenyl}amiiio)quinazolin-5-yl]oxy}propanoic acid (obtained 
as described in Example 59, preparation of starting materials, 200 mg, 0.46 mmol) and 2- 
(methylamino)ettianol (244 jil, 3.04 mmol) except that after addition of 2- 
(metihiylamino)ethanol, the mixture was stirred at 65 °C for 18 hours. Purification by 
chromatogr^hy on silica gel eluting with 0 to 6% methanol in DCM was followed by 

10 further purification on an HPLC column (C18, 5 microns, 19 mm diameter, 100 mm 
length) of a prq>arative HPLC-MS system eluting with a mixture of water and acetonitrile 
containing 2g/l of ammoniimi carbonate (gradient), and trituration of the residue in ether to 
give the title confound as a beige solid (22 mg, 10%); NMR spectrum: (400 MHz) 1.60 
(m, 3H), 2.21 (s, 3H), 2.44 (s, 3H), 2.92 and 3.18 (s, 3H), 3.7-3.3 (m, 4H), 4.73 and 5.00 

15 (m,lH), 5.81 and 5.90 (m,lH), 6.98 (m,lH), 7.36-7.24 (m,4H), 7.71 (m,lH^^ 

IH), 8.02 (m, IH), 8.19 (s, IH), 8.52 (s, IH), 11.02 (s, IH): Mass spectrum: MH^ 488. 

Example 61 

2-Methyl-2-{[4-({3-methyl-4-I(6-methylpyridm-3-yl)oxylphenyl}amino)quinazoKn-^^ 

20 yI]oxy}propanamide 

Ammonia was bubbled through a solution of 6,6-dimethyl-4- {3-methyl-4-[(6- 
methylpyridin-3-yl)oxy]phenyl}-4//^[l,4]oxazepmo[5,6,7-Je]quinazolin-5(6i^^ 
mg, 0.46 mmol) in DMF (3 ml) for 1 5 minutes. The vessel was then sealed and the 
mixture was stirred at room temperature for 18 hours. After evaporation of the solvents in 

25 vacuo, the residue was triturated with water. The beige precipitate was filtered, washed 
with water and ether, and dried over P2O5 under high vacuum to give the title compound as 
a beige soUd (135 mg, 65%); NMR spectrum: (400 MHz) 1.73 (s, 6H), 2.22 (s, 3H), 2.44 
(s, 3H), 6.85 (d, IH), 7.00 (d, IH), 7.23 (m, 2H), 7.36 (d, IH), 7.48 (s, IH), 7.71 (m, 2H), 
7.83 (s, IH), 7.97 (s, IH), 8.17 (s, IH), 8.52 (s, IH), 10.39 (s, lH): Mass spectrum: MH^ 

30 444. 
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The 6,6-dimethyl-4- {3-methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl}-4/f- 
[l,4]oxazepmoi5,6 J-i/e]qiunazo]in-5(6Af)-oiie used as starting material was prepared as 
follows: 

Sodimn hydroxide (1.34 g, 33.5 mmol) was added portionwlse to an ice-cooled 
5 mixture of 5-hydroxy-A^{3-methyl-4-[(6-methylpyridin-3-yl)oxy]ph 

amine (obtained as described in Example 51, preparation of starting materials, 1.5 g, 4.19 
mmol) and 2-methyl-l,l,l-trichloro-2-propanol (1.56 g, 8.38 mmol) in acetone (30 ml). 
The mixture was stirred at room temperature for 18 hours. The resulting precipitate was 
filtored and washed with acetone. The resulting solid was dissolved in wato:. The pH of 

10 the solution was adjusted to 4 by addition of saturated ammonium chloride solution then 
diluted acetic acid solution. The resulting precipitate was filtered, washed witii water and 
ethCT, then dried over P2O5 at 50 °C to give 2-methyl-2-{[4-({3-methyl-4-[(6- 
methylpyridin-3-yl)oxy]phenyl}aniino)quinazolin-5-yl]oxy}pr6panoic acid as a beige solid 
(1.23 g, 66%); NMR spectrum: (400 MHz) 1.81 (s, 6H), 2.21 (s, 3H), 2.44 (s, 3H), 6.97 (d, 

15 IH), 7.02 (d, IH), 7.23 (m, 2H), 7.38 (d, IH), 7.70(m, 2H), 7.77 (s, IH), 8.18 (s, IH), 8.50 
(s, IH); Mass spectrum: MH* 445. 

A mixture of 2-methyl-2-{[4-({3-methyl^[(6-methylpyridin-3- 
yl)oxy]phenyl}amino)quinazolin-5-yl]oxy}propanoic acid (700 mg, 1.6 mmol), 
diisopropylethylamine (279 ^1, 1.6 mmol) and HATU (730 mg, 1.92 mmol) in DCM (10 

20 ml) was stirred at room temperature for 18 hours. The mixture was diluted with DCM, 
washed with diluted aqueous sodium bicarbonate and brine, and dried over MgS04. After 
evaporation of the solvents, the residue was purified by chromatogrq)hy on silica gel 
eluting with ethyl acetate to give 6,6-dimethyl-4-{3-methyl-4-[(6-methylpyridin-3- 
yl)oxy]phenyl}-4/r-[l,4]oxazepino[5,6,7-£/e]qmnazohn-5(6//)-one as a foam (618 mg, 

25 92%): Mass spectmm: MH^ 427, 

Example 62 

iV,2-Dimethyl-2-{[4-({3-methyl-4-((6-methylpyridin-3- 
yl)oxy]phenyI}amuio)quinazoUn-S-yI]oxy}propanamide 

30 The procedure described in Example 61 was repeated with 6,6-dimethyl-4-{3- 

methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl}-4Jy-[l,4]oxazepino[5,6,7-rf^^ 



wo 2005/118572 



PCT/GB2005/002215 



177 . 

5(6^0-one (obtained as described in Example 61, preparation of starting materials, 200 mg, 
0.46 mmol) and methylamine to give the title compound as a white soUd (1 80 mg, 84%); 
NMR spectmm: (400 MHz) 1.72 (s, 6H), 2.23 (s, 3H), 2.44 (s, 3H), 2.64 (d, 3H), 6.72 (d, 
IH), 7.01 (d, IH), 7.22 (m, 2H), 7.36 (d, IH), 7.69 (t, IH), 7.74 (d, IH), 7.84 (s, IH), 8.17 
5 (s, IH), 8.43 (m, IH), 8.54 (s, IH), 10.27 (s, IH); Mass spectrum: Mtt 458. 

Example 63 

(3i?)-l.{(25)-2-I(4.{[3-chIoro-4-(pyridin-2-ylmethoxy)^ 
yl)6xy]propanoyl}pyrrolidin-3-oI 

10 Methyl (2iS)-2-[(4-{[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]ainino}quinazo 

yl)oxy]propanoate (200 mg, 0.432 mmol, see Example 28 starting material) was dissolved 
in (Sy3 hydroxy pyrrolidine (1 ml) and the solution heated in a microwave synthesisor 
(CEM) at 140 °C for 20 minutes. The solution was added to water (5 ml) and extracted 
into dichloromethane (2 x 10 ml). The combined extracts were dried by passing througji a 

15 ^phase separating column, and then loaded onto a prepacked silica column (20 g) and eluted 
with 1% 880 NH3 / 10% methanol m DCM. The relevant fractions were combined to give 
the title conq)ound as a solid (67 mg, 30%); NMR spectrum: (373K) 1,65 (d, 3H), 1.7-1.95 
(bs, IH), 1.95-2.05 (bs, IH), 3.4^3.7 (bs, 2H), 4.35-4.45 (bs, IH), 4.50^.60 (bs, IH), 5.25 
(s, 2H), 5.50-5,60 (m, IH), 7.18-7.20 (d, IH), 7.23-7.28 (d, IH), 7,30-7.35 (m, IH), 7.35- 

20 7.40 (d, IH), 7.55-7.60 (d, IH), 7.65-7.75 (t, IH), 7.80-7.90 (m, 2H), 8.20 (d, IH), 8.50 (s, 
IH), 8.55-8.65 (d, IH), 10.75-10.85 (bs, Iffi: Mass spectrum: MH^S20. 

Example 64 

(3iS>l-{(2iS)-2-[(4-{[3-chIoro-4-(pyridin-2-ylmethoxy)phenyl]amino}q^^ 
25 yl)oxyjpropanoyl}pyrrolidin-3-oI 

The procedure described in Example 2 1 was repeated using (2iS)-2-[(4- {[3-chloro- 
4-(pyridin-2-yhnethoxy)phenyl]amino}quinazolin-5-yl)oxy]propanoic acid (200 mg, 0.44 
mmol, see Example 28 starting material) and (i?)-3 hydroxypyrrolidine (1 g) in THF (1 ml) 
to give the title compound as a soUd (55 mg, 26%); NMR spectrum: (373K) 1.65 (d, 3H), 
30 1.7-1.95 (bs, IH), 1.95-2.05 (bs, lH),3.4-3,7 (bs, 2H), 4.35-4.45 (bs, IH), 4.50-4.60 (bs, 
IH), 5.25 (s, 2H), 5.50-5.60 (m, IH), 7.18-7.20 (d, IH), 7.23-7.28 (d, IH), 7.30-7.35 (m. 
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IH), 7.35-7.40 (d, IH), 7.55-7.60 (d, IH), 7.65-7.75 (t, IH), 7.80-7.90 (m, 2H), 8.20 (d, 
IH), 8.50 (s, IH), 8.55-8.65 (d, IH), 10.75-10.85 (bs, IH): Mass spectrum: Mlf 520. 

Example 65 

5 (312)-l-{(2i{)-2-[(4-{[3-methyM-(pyridin-2-ylmethoxy)pheny^^ 
yI)oxy]propanoyl}pyrroIidin-3-ol 

A solution of methyl (2/i)-2-[(4-{[3-methyl-4-(pyridm-2- 
ylmethoxy)phenyl]ammo}quinazolin-5-yl)oxy]^ mg, 0.225 imnol) and (R)- 

3-hydroxypyirolidine (500 ^1, 6.03 mmol) in THF (4 ml) was heated under reflux for 16 

10 hours. The mixture was evaporated, and the residue partitioned between DCM and water. 
The organic layer was concentrated in vacuo and the residue was crystallised &om ethyl 
acetate to give the title compound as a white crystalline solid (78 mg, 69%); NMR 
spectrum : 1.63 (d, 3H), 1.75-2.10 (m, 2H), 2.30 (s, IH), 3.35-3.65 (m, 3H), 3.70 (m, IH), 
4.35 (m, IH), 4.75 (m, IH), 5,20 (s, IH), 5.51 (m, IH), 7.02 (d, IH), 7.16 (d, IH), 7.32 

15 (dd, IH), 7.33 (d, IH), 7.55 (d, IH), 7.67 (dd, IH), 7.73 (dd, IH), 7.78 (d, IH), 7.83 (ddd, 
IH), 8.46 (s, IH), 8.58 (d, IH), 10,53 (s, IH); Mass spectrum: MH^ 500. 

The methyl (2i?)-2-[(4-{[3-methyl-4-(pyridin-2- 
yhnethoxy)phenyl]amino}quinazolin-5-yl)oxy]propanoate used as startmg material was 
obtained as follows: 

20 To a suspension of 4-{[3^methyl -4-(pyridin-2- 

yhnethoxy)phenyl]amino}quinazolin-5-ol (obtained as described in Example 49, 
prq)aration of starting materials, 1253 mg, 3,50 mmol) in DCM (125 ml) was added 
sequentially S-methyl lactate (501 |Ltl, 5.25 mmol), triphenylphosphine (1376 mg, 5.25 > 
mmol) and DTAD (1208 mg, 5.25 mmol). The mixture was stirred for 3 hours; the 

25 resulting solution was loaded onto a silica column, which was eluted with ethyl acetate. 
Evaporation of the appropriate fractions gave methyl (2/?)-2-[(4-{[3-methyl-4-(pyridin-2- 
yhnethoxy)phenyl]amino}quiiiazolin-5-yl)oxy]propanoate as a yellow foam (1360 mg, 
88%); IsgVlR spectrum : 1.71 (d, 3H), 2.30 (s, 3H), 3.79 (s, 3H), 5.22 (s, 2H), 5.50 (q, IH), 
7.04 (d, IH), 7.14 (d, IH), 7.35 (dd, IH), 7.36 (d, IH), 7.57 (d, IH), 7.65 (dd, IH), 7.68 (d, 

30 IH), 7.70 (dd, IH), 7,86 (ddd, IH), 8.49 (s, IH), 8.60 (dd, IH), 10.28 (s, IH). 
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Example 66 

(2^)-iV-methyl-2-((4-{[3-methyl-4-(pyridin-2-yImethoxy)phenyI]aiiiiiio}qumM^^ 
yl)oxy]propaiiamide 

Methyl (2i2)-2-[(4-{[3-methyl-4-(pyridm-2-ylmethoxy)phenyl]aimno}qum^^ 
5 yl)oxy]piDpanoate (obtained as described in Example 65, preparation of starting materials, 
100 mg, 0.225 mmol) was treated with methylamine (2M solution in ethanol, 4 ml, 8 
mmol); the mixture was irradiated in a CEM Explorer focused microwave synthesiser at 
120°C for 20 minutes. The resulting crystals were coUected by filtration and washed with 
cold ethanol to give the title compound as a white crystalline soUd (76 mg, 76%); NMR 
-10 spectrum : 1.64 (d, 310, 2.30 (s, 3H), 2.68 (d, 3H), 5.13 (q, IH), 5.22 (s, 2H), 6.97 (d, IH), . 
7.04 (d, IH), 7.34 (d, 2H), 7.36 (d4 2H), 7.57 (d, IH), 7.71 (dd, IH), 7,71 (dd. IH), 7.74 

(d, IH), 7,87 (ddd. IH), 8.34 (d, IH), 8.49 (s, lH), 8.60 (d. IH), 10.43 (s, IH); ^faM 
spectrum: MH* 444. 

15 Example 67 

(2«>rAr.<2-Hydroxyethyl).Ar.mefhyl-2-[(4-{[3-melhyl-4-(pyri 
yIiiiethoxy)phenyI]amino}qiiinazolin-5-3l)o3gr]propanamide 

A solution of methyl (2R)-2-[(4-{[3-methyl-4-(pyridin-2- 
yhneth6xy)phenyl]ammo}qmhazolin-5-yl)oxy]propanoate (obtamed as described in 

20 Example 65, preparation of starting materials, 100 mg, 0.225 mmol) in N- 

methyleflianolamine (2 ml) was heated at 75 °C for 30 minutes. The mixture was 
evaporated, and the residue partitioned between DCM and water. The organic layer was 
loaded onto a silica column, which was eluted with 0 to 4% (10:1 MeOH / cone. NH3 («^) 
in DCM. Evaporation of the appropriate fractions gave tiie title compound as a yellow 

25 foam (61 mg, 56%); NMR spectrum: 1.63 (d, 3H). 2.30 (s, 3H), 2.94 (s. 3H), 3.40-3.65 (m, 
4H), 5.20 (s, 2H), 5.78 (m, IH). 7.02 (d, IH), 7.18 (d, IH), 7.31 (dd, IH), 7.32 (d, IH), 
7.55 (d, IH). 7.66 (dd, IH), 7.74 (dd, IH), 7.77 (d, IH), 7.83 (ddd, IH), 8.45 (s, IH), 8.58 
(d, IH), 10.69 (s, IH); Mass sp ectrum; MTT^dSiH 
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Example 68 

5.[(li^)-l-Methy^2-oxo-2-pyrroKdm-l-ylethoxy]-^-[3-meft^^ 
ylmethoxy)phenyl]quinazolm-4-amine 

A solution of methyl (2K)-2-[(4- { [3.methyl-4-(pyridin-2- 
5 ylmethoxy)phenyl]amino}qumazolm-5-yl)oxy]propanoate (obtained as described in 
Example 65, preparation of starting materials, 100 mg, 0.225 mmol) in pyrrolidine (3 ml) 
was irradiated in a CEM Explorer focused microwave synthesiser at MO^'C for 30 minutes. 
The mixture was evaporated, and the residue purified by flash colxmm chromatography, 
eluting with 0 to 3.5% (10:1 MeOH / cone. NH3 (aq)) in DCM. Evaporation of the 

1 0 appropriate fractions and crystalhsation of the residue from ethyl acetate / ^s^o-hexane gave 
the title compound as a white aystalline solid (38 mg, 35%); NMR spectrum : 1.59 (d, 3H), 
1.83 (m, 2H), 1.94 (m, 2H), 2.30 (s, 3H), 3.34 - 3.49 (m, 3H), 3.76 (m, IH), 5.22 (s, 2H), 
5,59 (q, IH), 7.03 (d, IH), 7.22 (d, IH), 7.33 (d, IH), 7.35 (dd, IH), 7.57 (d, IH), 7.70 (dd, 
IH), 7.74 (dd, IH), 7.82 (d, IH), 7.87 (ddd, IH), 8.47 (s, IH), 8.59 (dd, IH), 10.82 (s, IH); 

15 Mass spectrum: MET** 484. 

Example 69 

2-Methyl-2-[(4-{[3-mefhyl-4-(pyridm-2-ylmetho^^ 
yI)oxy]propanamide 

20 To a suspension of 4- {[3-methyl-4-(pyridin-2- 

ylmethoxy)phenyl]amino}quinazolin-5-ol (obtained as described m Example 49, 
preparation of starting materials, 143 mg, 0.40 mmol) in 1,4-dioxane (25 ml) was added 
sequentially cesium carbonate (430 mg, 1.32 mmol) and sodium hydride (53 mg, 1.32 
mmol). The mixture was stirred under an atmosphere of nitrogen at 50°C for 30 minutes. 

25 2-Bromo-2-methylpropanamide (2 1 9 mg, 1 .32 mmol) was added to the resulting solution; 
the temperature was raised to lOO^^C and the mixture stirred under an atmosphere of 
nitrogen for a frirther 16 hours. The mixture was cooled to ambient temperature, and 
saturated aqueous ammonium chloride solution (4 ml) was added. The ndxture was 
evaporated, and the residue shaken with a mixture of DCM (50 ml) and saturated aqueous 

30 sodium carbonate solution. The resulting precipitate was collected by filtration, and 
combined with the organic layer, and concentrated in vacuo. The residue was crystallised 
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twice ftom ^yl acetate to give tiie title compound as a white crystalline solid (39 mg, 
22%); NMR spectrum: 1.72 (s, 6H), 2.42 (s. 3H). 5.22 (s. 2H). 6.84 (d, IH), 7.04 (d, IH), 
7.33 (d, IH). 7.36 (dd, IH), 7.44 (s, IH), 7.56 (d, IH), 7.62 (dd, IH), 7.65 (d, IH). 7.67 
(dd. IH), 7.87 (ddd, IH), 8.25 (s, IH), 8.47 (s. IH), 8.60 (dd. IH). 10.23 (s. IH). 
5 spectrum: MH* 444. 

Example 70 

^^(2-hyd^oxyethyl)-2-methyl-2-{[4-({3-methyM.[(6-methylpyridin-3- 
yOoxy]pheiiyl}ammo)quinazollii-S-yl]ozy}propaiiamjde 

10 The procedure described in Exanple 61 was repeated using ettianolamine (4 

equivalents) instead of ammonia except that the mixture was stirred at room temperature 
for 1 week. After evaporation of the solvents, the residue was purified by chromatogn5)hy 
on silica gel (eluant: 0 to 6% methanol in DCM). After evaporation of the solvents, the 
solid was triturated in ether and dried under vacuum to give flie title conqwund (165 mg. 

15 72%); NMR Spectrum: (400 MHz; DMSOde and CF3CO2D) 1.82 (s, 6H), 2.31 (s, 3H). 
2.71 (s, 3H), 3.23 (m. 2H), 3.41 (m, 2H), 7.21 (d, IH), 7.25 (d, IH). 7.46 (d, IH). 7.72 (m, 
IH), 7.83 (m. 1H),7.93 (d. IH). 7.98 (t, IH), 8.11 (d, IH). 8.74 (s, IH). 8.94 (s. IH); Mass 
SEectam:MH*^488. 

20 Example 71 

iVK2-hydroxyethy0-JV^HlimethyI-2-{(4K{3-methyl-4-I(6-methyIpyridui-3- 
yl)oigr]plienyl}aiiiino)quinazolin-5-yl]oxy}propanamide 

The procedure described in Example 61 was repeated using 2- 
(methylaniino)ethanol (4 equivalents) instead of ammonia except that the mixture was 
25 stirred at room temperature for 1 week. After evaporation of the solvents, the residue was 
purified by chromatography on siUca gel (eluant: 0 to 6% methanol in DCM). After 
evaporation of the solvents, the solid was triturated in ether and dried under vacuum to 
give the title compound (55 mg, 23%); HPLC% : 2.85 min; Mass spectrum : MH^ 50?. 
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Example 72 

(25)-/Nr-methyl-2-{[4-({3-methyN4-[(6-methyIpyridin-3- 
y0oxy]phenyl}amiiio)qninazolin-5-yI]oxy}propanamide 

The procedure described in Example 51 was repeated using (25)^2- {[4-{{3-methyi- 
5 4-[(6-me%lp3^din-3-yl)oxy]phenyl}amino)quinazoIin-5-yl]oxy}propanoic acid (150 mg, 
0.34 nunol) and methylamine. After evaporation of the solvents, the residue was purified . 
by chromatography on silica gel (eluant: 0 to 6% methanol in DCM), After evaporation of 
the solvents, the soUd was triturated in ether and dried under vacuum to give the title 
compound as a solid (155 mg, 72%); NMR Spectrum : (400 MHz) 1.64 (d, 3H), 2.22 (s, 
10 3H), 2.44 (s, 3H), 2.67 (d, 3H), 5.15 (q, IH), 7.00 (d, 2H). 7.21 (m. 2H), 7.37 (d, IH), 7.74 
(t, m, 7.83 (d, IH). 7.94 (s, IH), 8.18 (s. IH), 8.38 (s. IH), 8.54 (s, IH); Mass soectrum r 
MH*444. 

Example 73 

15 (25)-A:<2-hydroxyethyI)-2-{[4-({3-methyl-4.[(fr.methylpyridln-3^ 
yI)oxy]phenyl}amino)qainazolm-5-yI]oxy}propanamide 

the procedure described in Example 51 was repeated using (25)-2.{[4-({3-methyl- 
4-[(6-methylpyridin-3-yl)oxy]phenyl}amino)quinazo]in-5-yl]oxy}prop acid (150 mg, 
0.34 mmol) and e&anolamine (4 equivalents) except that the mixture was stirred at room 

20 temperature for 18 hours in the presence of 4 A molecular sieves. After filtration and 
evaporation of the solvents, the resulting soUd was triturated in DCM to give the title 
compound (155 mg, 67%); NMRSnectnim: (400 MHz) 1 .64 (d, 3H), 2.22 (s, 3H), 2.44 (s, 
3H). 3.21 (m, 2H), 3.43 (m, 2H). 4.76 (m, IH). 5.22 (q, IH). 7.01 (m, 2H). 7.21 (m, 2H). ' 
7.37 (d, IH). 7.74 (t. IH). 7.84 (d. IH), 7.95 (s. IH), 8.18(s. IH), 8.49 (m^ IH). 8.54 (s, 

25 lH);Masssgecfarai:MH*474. 

Example 74 

(2j)-Ar.(2-hydroxyethyl)-ALmethyI-2-{I4<{3-methyl-<-[(6.methylpyridin-3. 
yl)oxy]phenyl}amino)quinazolin-5-yl]oxy}propanamide 
30 The procedure described in Example 51 was repeated using (25)-2-{[4-({3-methyl-4. 
[(6-methylpyridin-3-yl)oxy]phenyl}amino)quinazoIin-5-yl]oxy}propanoic acid (150 mg, 



wo 2005/118572 



PCT/GB2005/002215 



183 

0.34 mmol) and 2-(methylainino)ethanol (4 equivalents) except that the mixture was stiired 
at room temperature for 18 hours in the presence of 4 A molecular sieves. After filtration 
and evaporation of the solvents, the residue was piirified by chromatography on silica gel 
(eluant: 0 to 6% methanol in DCM) to give the title compound as a white solid (130 mg, 
5 55%); NMR spectrum: (400 MHz) (2 rbtamers) 1.60 (m, 3H), 2.21 (s, 3H), 2.44 (s, 3H), 
2.92 and 3.18 (s, 3H), 3.7-3.3 (m, 4H), 4.73 and 5.00 (m, IH), 5.81 and 5.90 (m, IH), 6.98 
(m, IH), 7.36-7.24 (m, 4H), 7.71 (m, IH), 7,90 (m, IH), 8.02 (m, IH), 8.19 (s, IH), 8.52 
(s, IH); Mass spectrum: MH** 488. 

10 Example 75 

iV-{3-methyl-4-[(6-methylpyridm-3-yl)oxy]phenyl}-5-[(L^ 
yl-2-oxoetho3gr]qninazoliii-4-aiiiine 

l-Hydroxybenzotriazole (23 mg, 0.17 mmol) then EDCI (32 mg, 0.17 mmol) were 
added to a mixture of (25)-2-{[4-({3-meth>i-4-[(6-mettiy]^yridin-3- 

15 yl)oxy]phenyl}amino)quina2blin-5-yl]oxy}propanoic acid (60 mg, 0.14 mmol) and 
moipholine (1 8 yi, 0.21 mmol) in DMF (0.8 ml). The mixture was stirred at room 
temperature for 3 hours. After evcqpoiation of the solvents under vacuum, the residue was 
triturated in water. The pH of the solution was adjusted to 8 by addition of 5% aqueous 
sodium bicarbonate. The mixture was extracted with DCM. The organic layer was 

20 washed with brine, dried over magnesium sulfate. After evs^oration of the solvents, the 
residue was purified by chromatography on silica gel (eluant: 0 to 5% methanol in DCM) 
and triturated in ether-pentane to give the title compound as a white solid (3 1 mg, 43%); 
NMR Spectrum : (400 MHz) 1.57 (d, 3H), 2.21 (s, 3H), 2.44 (s, 3H), 3.8-3.4 (m, 8H), 5.87 
(q, IH), 6.98 (d, 2H), 7.21 (m, 2H), 7.29 (d, IH), 7.35 (d, IH), 7.74 (t, IH), 7.90 (d, IH), 

25 8.03 (s, IH), 8.18 (s, IH), 8.54 (s, Iffii Mass spectrum : MOtf" 500. 

Example 76 

(3iS)4-((2iS)-2-{I4-({3-methyl^[(6-methylpyridin-3-yl)oxy]phenyl}ai^^ 
5-yI]oxy}propanoyl)pyiToIidin-3-oI 

30 The procedure described in Example 75 was repeated using (25)-2-{[4-({3-mefliyl-4- 
[(6-methylpyridinO-yl)oxy]phenyl}amino)quinazolin-5-yl]oxy}propanoic acid and (S)-3- 
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pyrrolidinol, except that the mixture was directly injected on an HPLC column (CI 8, 5 
microns, 19 mm diameter, 100 mm length) of a preparative HPLC-MS system eluting with 
a mixture of water and acetonitrile containing 2g/l of ammonium carbonate (gradient), . 
Aflesr evaporation of the solvents, the mixture was triturated in ether to give the title 
5 compound as a white foam (8 1 mg, 70 %); NMR spectrum: (400 MHz) (2 rqtamers) 1 .60 
(m, 3H), 2.1-1.7 (m, 2H), 2.21 (s, 3H), 2.44 (s, 3H), 3.6-3.3 (m, 3H), 3.78 (m, IH), 4.29 
and 4.38 (m, IH), 4.98 and 5.13 (s br, IH), 5.56 and 5.62 (m, IH), 6.99 (d, IH), 7.29-7.19 
(m, 3H), 7.36 (m, IH), 7.72 (m, IH), 7.89 (m, IH), 8.03 (s, IH), 8.19 (s, IH), 8.53 (s, IH), 
10.96 (s, IH); Mass spectrum: MH*" 500. 

10 

Example 77 

(3iS>*l-<(2JI)-2-{[4-({3-methyl-4-[(6-methylpyridin-3-yQo^^ 
5-yl]osy}propaiioyI)pyrrolidiii-3-ol 

The procedure described in Example 75 was rq)eated using (2/f)-2-{[4-({3-methyl-4- 
15 [(6-methylpyridin-3-yl)oxy]phenyl} amino)quinazolin-5-3d]oxy}pn)panoic acid and (S)-3- 
pynolidinol, except that the mixture was directly injected on an HPLC column (C18, 5 
microns, 19 mm diameter, 100 mm length) of a preparative HPLC-MS system eluting with 
a mixture of water and acetonitrile containing 2g/l of ammonium carbonate (gradient). 
After evjqporation of the solvents, the mixture was triturated in ether to give the title 
20 compound as a white foam (170 mg, 73 %); NMR spectrum: (400 MHz) (2 rotamers) 1 .59 
(m, 3H), 2.0-1.7 (m, 2H), 2.21 (s, 3H), 2.44 (s, 3H), 3.9-3.3 (m, 4H), 4.29 and 4.38 (m, 
IH), 5.01 and 5.08 ( s br, IH), 5.62 and 5.67 (m, IH), 6.99 (d, IH), 7.29-7.19 (m, 3H), 7.36 
(m, IH), 7.73 (m, IH), 7.88 (m, IH), 8.03 (s, IH), 8.19 (s, IH), 8.53 (s, IH), 11.00 (s ,1H); 
Msssspecfrumi MH^ 500. 

25 

Example 78 

(3^)-l-((2«)-2-{[4-({3-methyl-4-I(6-mcthylpyridin-3-yl)oxylp^ 
S-yl]oxy}propanoy0pyrrolidin-3-ol 

The procedure described in Exan5)le 75 was repeated using (2/?)-2-{[4-({3-methyl-4- 
30 [(6-methylpyridin-3-yl)oxy]phenyl}aniino)qxunazolin-5-yl]oxy}propa^^ acid and (i2)-3- 
pyrrolidinol, except that the mixture was directly injected on an HPLC column (C18, 5 
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microns, 19 mm diameter, 100 irnn length) of a preparative HPLC-MS system eluting with 
a mixture of water and acetonitrile containing 2g/l of ammonium carbonate (gradient). 

After evaporation of the solvents, the mixture was triturated in ether to give the title 
compound as a white soUd (177 mg, 76 %); NMR spectnimr (400 MHz) (2 rotamers) 1 .60 
5 (m, 3H), 2.1-1.7 (m, 2H), 2.21 (s, 3H), 2.44 (s. 3H), 3.6-3.3 (m, 3H), 3.78 (m, IH), 4.29 
and 4.38 (m, IH), 4.98 and 5.13 ( s br, IH), 5.56 and 5.62 (m, IH), 6.99 (d, IH), 7.29-7.19 
(m, 3H), 7.36 (m, IH). 7.72 (m, IH), 7.89 (m, IH), 8.03 (s, IH). 8.19 (s, IH), 8.53 (s, IH). 
10.96 (s. IH): Mass spectmni! Mf^ snn 

10 Example 79 

(2«)-Ar-methyI-2-{[4-({3-methyl-4-K6-metliylpyridiii-3- 
yQoxy]phenyl}anuno)qninazoIui-5-ylIoxy}propanamide 

The procedure described in Example 75 was r^eated using (2J?)-2-{[4-({3-methyl- 
4-[(6-methylpyridin-3-yl)oxy]phenyl}amino)<iuinazolin-5-yl]oxy}pr^ acid and 
15 me&yiamine (excess bubbled into the reaction mixture) to give the title compound as a 
white soKd (180 mg, 87 %); NMRSoectnim ! (400 MHz) 1;64 (d, 3H), 2.22 (s. 3H), 2.44 
(s, 3H), 2.67 (d, 3H), 5.15 (q. IH), 7.00 (d, 2H), 7.21 (m. 2H), 7.37 (d, IH), 7.74 (t, IH), 
7.83 (d, IH), 7.94 (s, IH), 8.18 (s, IH), 8.38 (s, IH), 8.54 (s, IH), 10.61 (s, IH); Mass 
spectrum: MTT^ 444 

•0 

Example 80 

(2fi)-^l(2-hydroxyethy0-2-{[4-({3-methyl-4-[(6-methylpyridm-3- 
yI)oxy]pheiiyl}aiiiino)qiiiiiazoliii-5-yI]oxy}propananiide 

ITie procedure described in Example 75 was repeated using (2i?)-2- {[4-({3-methyl- 
5 4-[(6'methylpyridin-3-yl)oxy]phenyI}amino)quinazolin-5-yl]oxy}propanoic acid and 
ethanolamine to give the title compound as a white soUd (1 88 mg, 85 %); NMRSoectnim : 
(400 MHz) 1.64 (d, 3H), 2.22 (s, 3H), 2.44 (s, 3H), 3.21 (m, 2H). 3.43 (m. 2H), 4.76 (m, 
IH). 5.22 (q. IH). 7.01 (m, 2H). 7.21 (m. 2H). 7.37 (d, IH), 7.74 (t. IH). 7.84 (d, IH), 7.95- 
(s, IH), 8. 18 (s, IH), 8.49 (m, IH), 8.54 (s, IH); Mass spectrum ; MET 474. 
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Example 81 

(2fi).iV^-dimethyl-2-{[4-({3-methyl-4-[(6-methylpyridin^^^ 
yl)oxy]phenyl}amino)qainazoIm-5-yl]oxy}propanaimde 

The procedure described in Example 75 was repeated using (2/?)-2- {[4-( {3-inethyl- 
5 4-[(6-rnethylpyridin-3-yl)oxy]phenyl}ariiino)quinazolin-5-yl]oxy}propanoic acid and 
dimethylaroine (2N solution in methanol) to give the title compound as a white soUd (100 
mg, 47 %); NMR Spectrum : (400 MHz) 1.58 (d, 3H), 2.21 (s, 3H), 2.44 (s, 3H), 2.93 (s, 
3H), 3.14 (s, 3H), 5.85 (q, IH), 6.98 (d, IH), 7.21 (m, 2H), 7.30 (d, IH), 7.35 (d, IH), 7.73 
(t, IH), 7.90 (d, IH), 8.02 (s, IH), 8.19 (s, IH), 8.52 (s, IH); Mass spectrum : MH^ 458. 

10 

Examples 82 to 116 
Procedure: 

l-Hydroxybehzotriazole (41 mg, 0.30 mmol) flien EDCI (58 mg, 0.30 mmol) were 
added to a mixture of (2fi).2-{[4-({3-mettiyM-[(6-methylpyridin-3- 

15 yl)oxy]phenyl}amino)quinazolin-5-yl]oxy}propanoic acid (107 mg, 0.25 mmol) and the 
corresponding amine (0.37 mmol) in DMF (1 nil). The mixture was stibcred at room 
temperature for 1 8 hours. The reaction mixture was directly injected on an HPLC column 
(C18, 5 microns, 20 mm diameter, 100 mm length) of a preparative HPLC-MS system 
eluting with a mixture of water and acetonitrile containing 2g/l of ammonium carbonate 

20 (gradient). After evaporation of the solvents, the residue was dissolved in 10% methanol 
in DCM (0,5 ml), triturated with a mixture of ether/pentane to give the desired compound. 

Example 82 ' ' ' 

(2i?>-Ar-isopropyl-2-{[4-({3-methyI-4-[(6-methyIpyridin-3- 
25 yI)oxy]phenyl}amino)quinazoIin-5-yl]oxy}propanamide 

Starting amine: isojpropylamine. 

The reaction was run in a sealed vessel under irradiation in a Personal Chemistry 
EMRYS™ Optimizer EXP microwave synthesisor at 100 °C for 10 minutes. 
Yield: 50 mg, 42%. 

30 NMRSpectmm : (400 MHz) 1.08 (d, 6H), 1.63 (d, 3H), 2.22 (s, 3H), 2.44 (s, 3H), 3.91 
(m, IH), 5.14 (q, IH), 7.00 (m, 2H), 7.22 (m, 2H), 7,37 (d, IH), 7.74 (t, IH), 7.84 (d, IH), 
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7.96 (d,.lH), 8.18 (s, IH), 8.30 (d, IH), 8.54 (s, IH); HPLC tp : 2.95 min; Mass spectrum : 
Mlf472. 

Example 83 

5 (2i2)-^-ethyI-2-{[4<{3-methyl-4-[(6-methyIpyridin-3-yl)oxy]phenyI}aiiiino)qum^^ 
Sryljoxylpropanamide 

Starting amine: ethyl amine (70% aqueous solution). 

The reaction was nm in a sealed vessel under irradiation in a PCTSonal Chemistty 
EMRYS™ Optimizer EXP micix)wave synthesisor at 100 °C for 10 minutes. 
10 Yield: 59 mg, 51%. 

NMR Spectrum; (400 MHz) 1.04 (t, 3H), 1.64 (d, 3H), 2.22 (s, 3H). 2.44 (s. 3H), 3.16 
(m, 2H), 5.15 (q, IH), 7.00 (m, 2H), 7.22 (m, 2H), 7.37 (d, IH), 7.74 (t, IH), 7.84 (dd, IH), 
7.94 (d, IH), 8.18 (d, IH), 8.44 (bt, IH), 8.54 (s, lEO; HPLClfe : 2.70 min; Mass spectrum : 
MH*458. 

15 

Example 84 

(2iS)rA^-[2-(diethyIamino)et]iyl]-2-{[4-({3-methyM-[(6-methyIp^ 
yQoqr]plieiiyl}aiiiino)qiiinazoliii-5-yl]oxy}propanamide 

Starting amine: iV,iV-diethylefliylenediamine. 
20 Yield: 104 mg, 79%. 

NMR Spectrum; (400 MHz; DMSOdg and CF3CO2D) 1.20 (m, 6H), 1.71 (d, 3H), 2.30 
(s, 3H), 2.72 (s, 3H), 3.20 (m, 6H), 3.55 (m, 2H), 5.41 (q, IH), 7.25 (d, IH), 7.42 (d, IH), 
7.50 (d, IH), 7.85 (m, IH), 7.94 (m, 2H), 8.06 (t, IH), 8.11 (m, IH), 8.75 (d, IH), 8.98 (s, 
IH); IM^Jr: 1.87 min: Mass spectrum : MH^ 529. 

25 

Example 85 

(2i?)-7\r-[2-(dimethylanimo)ethyl]-2-{[4-({3-methyI-4-[(6-methyIpyridin-3- 
yl)oxy]phenyl}amino)quinazoIin-5-yI]oxy}propanamide 
Starting amine: A^,JV-dimethylethylenediamine. 
30 Yield: 102 mg, 81%. 
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NMR Spectrum: (400 MHz; DMSOdg and CF3CO2D) 1.71 (d, 3H), 2.30 (s, 3H), 2.71 
(s, 3H), 2.84 (s, 6H), 3.22 (m, 2H), 3.50 (m, IH), 3.60 (m, IE), 5.39 (q, IH), 7.25 (d, IH), 
7.42 (d, IH), 7.50 (d, IH), 7.85 (m, IH), 7.94 (m, 2H), 8.06 (t, IH), 8.11 (m, IH), 8.75 (d, 
IH), 8.98 (s, IH); HPLCtR : 1.81 min; Mass soectnim r MH^ 501. 

5 

Example 86 

(2^)-iV-cycIopropyl-2-{[4-({3-methyl-4-I(6-methylpyridin-3- 
yOoxy]pheayl}aniino)quina2olin-5-yl]oxy}propaiiainide 
Starting amine: cyclopropylamine. 
10 Yield: 67 mg, 57%. 

NMR Spectrum : (400 MHz) 0.44 (m, 2H). 0.65 (m. 2H), 1.62 (d, 3H). 2.22 (s. 3H), 
2.44 (s, 3H), 2.72 (m, IH). 5.10 (q, IH), 7.00 (m. 2H), 7.22 (m, 2H), 7.37 (d, IH), 7.74 (t, 
IH), 7.84 (dd, IH), 7.94 (s, IH). 8.19 (d, IH), 8.50 (bd, IH), 8.54 (s. IH); HPLCtR : 2.69 
min; Mass spectrum : MSt 470. 

15 

Example 87 

(2J?)-AK3-hydroxypropyI)-2-{[4-({3-methyM-[(6-metiiyipyridin-3- 
yI)osy]phenyI}aiiiiiio)qninazoliii-5-yI]oxy}propaiiaiiiide 

Starting amine: 3-amiho-l-propanol. 
20 l«eld: 93 mg, 76%. 

NMRSpectnmi : (400 MHz) 1.59 (m, 2H), 1.64 (d, 3H), 2.22 (s, 3H), 2.44 (s, 3H), 
3.19 (m. 2H). 3.39 (m, 2H), 4.44 (t, IH). 5.17 (q, IH), 7.00 (m, 2H), 7.22 (m, 2H). 7.37 (4 
IH). 7.74 (t, IH), 7.84 (d. IH). 7.94 (s. IH). 8.19 (d, IH), 8.42 (bt, IH), 8.54 (s, IH); 
HPLCt^: 2.40 min; Nlass spectnim; MH* 488. 

25 

Example 88 

(2^)-iV-(2-methoxyethyl)-2-{[4-({3-methyM-[(6-methyIpyridm-3- 
yl)oxy]phenyl}amino)qiima2oIm-S-ylloxy}propanamide 
Starting amine: 2-methoxyethyIamine. 
30 Yield: 61 mg, 50%. 
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NMR Spectrum: r400 MHz; DMSOdg and CF3CO2D) 1 .68 (d, 3H), 2.3 1 (s, 3H), 2.72 
(s, 3H), 3.26 (s, 3H), 3.36 (m, 2H), 3.41 (m, 2H), 5.41 (q, IH), 7.26 (d, IH), 7.37 (d, IH), 
7.48 (d, IH), 7.85 (m, IH), 7.96 (m, 2H), 8.06 (t, IH), 8.15 (m, IH), 8.77 (4 IH), 8.98 (s, 
IH): HPLC tp: 2.57 min: Mass spectrum : MH" 488. 
5 ■ • 
Example 89 

(2i;)-2-{[4-({3-metfayl-4-[(6-methyIpyridm-3-yl)o]7]phenyl}aiuino)quinazolin-S- 
yl]o]7}TAr-(2-morpIioliii-4-ylethyOpropanamide 
Starting amine: 4^2-aminoethyl)morpholia6. 
10 Yield: 116 mg, 86%. 

NMR Spectrum : (400 MHz) 1.65 (d, 3H), 2.22 (s, 3H), 2.35 (m, 6H), 2.44 (s, 3H), 
328 (m, 2H), 3.49 (m, 4H), 5. 19 (q, IH), 7.00 (m, 2H), 7.22 (m, 2H), 7.37 (d, lH)i 7.74 (t, 
IH), 7,84 (d. IH), 7.94 (s. IH), 8.19 (d, IH), 8.42 (bt, IH), 8.54 (s, IH); HPLCtp: 2.09 
min: Mass spectrum? MTT^ <>4'^ 

15 

RTample 90 

(2A)-2-{[4-({3-methyl^[(6-methy^yridin-3-yl)oxy]phenyl}aiiiino)qiiinazolin-^ 
}i]oxy}-JV-^pyrrolidin-l-yIefliyl)propanamide 

Starting amine: l-(2-aniinoefliyl)pyrrolidine. 
20 rield:84mg,64%. 

NMR Spectrum : (400 MHz) 1.63 (m, 7H), 2.22 (s, 3H), 2.44 (s, 3H), 2.6-2.3 (m, 6H), 
3.25 (m, 2H), 5.20 (q, IH), 7.00 (m, 2H), 7.22 (m, 2H), 7.37 (d, IH), 7.74 (t, IH), 7.84 (d, 
IH), 7.94 (s, IH), 8.19 (d, IH), 8.40 (bt, IH), 8.54 (s, IH); HPLCtp : 1.90 min; Mass 
SEectoum: MH* 527. 
25 , 
Example 91 

(2i?)-JV-[2-(acetylamino)ethyl]-2-{I4-({3-methyl-4-K6-methyipyridiii-3- 
yI)oxy]phenyI}amino)quinazolin-5-yl]oxy}propananiide 

Starting amine: AT-acetylethylenediamine. 
30 Yield: 44 mg, 34%. . 
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NMR Spectrum : (400 MHz) 1.65 (d, 3H), 1.75 (s, 3H), 2.22 (s, 3H), 2.44 (s, 3H), 3.12 
(m, 2H), 3.18 (m, 2H), 5.15 (q, IH), 7.00 (m, 2H), 7.22 (m. 2H), 7.37 (d, IH), 7.74 (t, IH), 
7.84 (d, IH), 7.88 (bt, IH), 7.94 (s. IH), 8.18 (d, IH), 8.48 (bt, IH), 8.54 (s, IH); HPLCfa : 
2.37 min; Mass spectrum : MH*" 515. 

5 

Example 92 

(2JI)-2-{[4<{3-methyM-K6-methylpyrid[in-i3-y0oxy]phenyI}amino)qii^ 
yl]oxy}-iV-[3-(4-mefliylpiperaztai4-yQpropyI]propanainide 

Starting amine: l-(3-aminopropy])-4-mefhy^ipera2dne. 
10 Yield: 115 mg, 81%. 

NMR Spectrum : (400 MHz) 1.55 (m, 2H), 1.65 (d, 3H), 2.19 (s, 3H), 222 (s, 3H), 2.4- 
2.2 (m, lOH), 2.44 (s, 3H), 3.16 (m, 2H), 5.15 (q, IH), 7.00 (m, 2H), 7.22 <m, 2H), 7.37 (d, 
IH), 7.74 (t, IH), 7.84 (dd, IH), 7-94 (d, IH), 8.18 (d, IH), 8,41 (bt, IH), 8,54 (s, IH); 
HPLC tw: 1.88 mim Mass spectrum : MH* 570. 

15 

Example 93 

(2JJ)-2-{[4-({3-methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl}ammo)quinazoIiii-5- 
yl]oxy}-iV-[3-(2-oxopyrrolidm-l-yI)propyl]propanamide 
Starting amine: l-(3-aniinopropyl)-2-pynx>lidinone. 
20 Yield: 94 mg, 68%. 

NMR Spectrum: (400 MHz) 1.60 (m, 2H), 1.65 (d, 3H), 1.88 (m, 2H), 2.17 (m, 2H), 
2.22 (s, 3H), 2.44 (s, 3H), 3.12 (m, 4H), 3.16 (m, 2H), 5.17 (q, IH), 7.00 (m, 2H), 7.22 (m, 
2H), 7.37 (d, IH), 7.74 (t, IH), 7.84 (dd, IH), 7.94 (d, IH), 8.18 (d, IH), 8.44 (bt, IH), 
8.54 (s, IH); HPLCtR : 2,66 min; Mass spectrum : MH*" 553. 

25 

Example 94 

(2i?)-2-{[4-({3-methyl-4-[(6-methyIpyridm-3-yl)oxy]phenyl}ammo)qiiinazoIiii-5- 
yI]oxy}-iV-[2-(metliyltliio)ethyI]propanamide 
Starting amine: 2-(mediylthio)elfaylamine. 
30 Yield: 103 mg, 82%. 
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NMR Spectrum: (400 MHz) 1.65 (d, 3H), 2.04 (s, 3H), 2.22 (s, 3H), 2.44 (s, 3H), 2.56 
(m, 2H), 3.36 (m, 2H), 5.17 (q, IH), 7.00 (m, 2H), 7.22 (m, 2H), 7.37 (d, IH), 7.74 (t, IH), 
7.84 (dd, IH), 7.94 (s, IH), 8.18 (d, IH), 8.54 (s, IH), 8.58 (bt, IH); HPLC tE : 2.92 min; 
MassjEectoum: MH* 504. 

5 

Example 95 

(2J?)-iV-(3-methoxyprdpyl)-2-{I4-({3-methyl-4-((6-methylpyridin-3- 
y0oxy]phenyl}aiiiiao)qiiiiiazolui-5-yl]oxy}propanamide 

Starting amine: 3-meth6xypTop3damme. 
10 Yield: 99 mg, 79%. 

NMR Spectrum: (400 MHz) 1.63 (m, 2H). 1.65 (d, 3H), 2.22 (s, 3H), 2.44 (s, 3H). 
3.16 (s, 3H), 3.18 (m, 2H), 3.28 (t, 2H), 5.16 (q, IH), 7.00 (m, 2H). 7.22 (m, 2H), 7.37 (d, 
IH), 7.74 (t, IH), 7.84 (dd, IH), 7.94 (s, IH), 8.18 (d. IH), 8.43 (bt, IH). 8.54 (s, IH); 
HPLC%: 2.75 min; Mass spectrum : MH*^ 502. 

15 

Example 96 

(2S)-A<yclobntyl-2-{[4-({3-methyl-4-[(6-methylpyridin-3-- 
yI)oxy]phenyl}amino)qninazdIiii-5-yl]o}sy}propanamide 

Starting amine: cyclobutylamine. 
20 Yield: 74 mg, 61%. 

NMR Spectrum: (400 MHz; DMSOde and CF3CO2D) 1 .68 (m, 5H), 1 .99 (m, 2H), 
2.21 (m, 2H), 2.31 (s, 3H). 2.72 (s, 3H). 4.28 (m. IH), 5.33 (q, IH), 7.26 (d, IH). 7.37 (d, 
IH), 7.48 (d, IH), 7.85 (dd, IH), 7.96 (m, 2H), 8.06 (t, IH), 8.15 (dd. IH), 8.77 (d, IH), 
8.98 (s, IH); IffLCtR: 3.04 min: Mass spectrum : MH^ 484. 

25 

Example 97 

(2«)-iV-[(2^)-2-hydroxypropyIJ-2-{[4-({3-methyl-4-[(6-metliylpyridin-3- 
yI)osy]phenyI}amuio)quinazolin-S-yqoxy}propanamide 
Starting amine: (i?)-l-amino-2-propanol. 
30 Yield: 43 mg. 35%. 
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NMR Spectrum : (400 MHz) 0.98 (d, 3H), 1.65 (d, 3H), 2.22 (s, 3H), 2.44 (s, 3H), 3.10 
(t, 2H), 3.68 (m, IH), 4.76 (bd, IE), 5.24 (q, IH), 7.00 (m, 2H), 7.22 (m, 2H), 7.37 (d, 
IH), 7.74 (t, lH), 7.84 (dd, IH), 7.94 (s, IH), 8.18 (d, IH), 8.44 (bt, IH), 8.54 (s, IH); 
HPLCtR : 2.45 min; Mass soectnim : MH^ 488. 
5 ■ 

Example 98 

(2i^>^:[(2J^.2-hyd^o3typ^opyl]-2-{[4-({3-methyl-4-[(6-methylpyridil^-3- 
yl)oxy]pheiiyI}aiiiiiio)quiiiazolui-5-yl]oxy}propanaiiude 
Starting amine: (iS)-l-amino-2-propanol. 
10 Yield: 62 mg, 51%. 

NMR Spectrum: (400 MHz) 1.00 (d, 3H), 1.65 (d, 3H), 2.22 (s, 3H). 2.44 (s, 3H), 3.10 
(m, 2H), 3.66 (m, IH), 4.75 (bd, IH), 5.27 (q, IH), 7.00 (m, 2H), 7.22 (m, 2H), 7.37 (d, 
IB), 7.74 (t, IH). 7.84 (dd, IH), 7.94 (s, IH), 8.18 (d, IH), 8.41 (bt, IH), 8.54 (s, IH); 
HPLCtR : 2.40 min; Mass soectrmn : MH* 488. 

15 

Example99 

(2^J\r-[(25>-2^dmydroxypropyl]-2-{[4-({3-methyl-4-[(6-methyIpyridb^^ 
yI)o:qr]phenyI}aiiiino)quinazoIiii-5-yl]ozy}propanamide 

Starting amiiie: (S>3 amino-l,2-propanediol. 
20 Yield: 95 mg, 76%. 

NMR Spectrum: (400 MHz) 1.64 (d, 3H), 2.22 (s, 3H), 2.44 ($, 3H), 3.09 (m, IH), 
3.28 (m, 3H). 3.52 (m, IH), 4.55 (bt, IH), 4.84 (bd, IH), 5.26 (q, IH), 7.00 (m, 2H), 7.22 
(m, 2H), 7.37 (d, IH), 7.74 (t, IH), 7.84 (dd, IH), 7.94 (s, IH), 8.18 (d, IH), 8.42 (bt, IH), 
8.54 (s, IH); HPLCtR : 2.33 min; Mass spectrum : MH* 504. 

25 

Example 100 

(2fi).^-((lJ?).2-hydroxy4-methylethylI-2-{[4-({3-methyl-4-I(6-methylpyridin-3- 
• yl)oxy]plienyl}amuio)qainazolin-5-yl]oxy}propanamide 
Starting amine: (i?)-2-amino-l-propanol. 
30 Yield: 83 mg, 68%. 
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NMR Spectrum: (D400 MHz) 1.04 (d, 3H), 1.63 (d, 3H), 2.21 (s, 3H), 2.44 (s, 3H), 
3,30 (m. 2H), 3.85 (m, IH), 4.79 (bt. IH), 5.22 (q, IH), 7.00 (m, 2H), 7.22 (m, 2H), 7.37 
(d, IH), 7.74 (t. IH). 7.84 (dd. IH), 7.96 (s. IH). 8.18 (d, IH), 8.24 (bd, IH), 8.54 (s, IH); 
iffiLC_tR: 2.41 min: Mass spectrum : MH^ 4SR. 

5 

Example 101 

(2i^)-^.[(1^.2-hydroxy4-methylethyl]-2-{[4-({3-methyl-4-[(6-methylpyridin-3- 
yl)oxy]phenyI}aniino)qaiiiazoIin-5-yI]oxy}propaiiainide 

Starting amine: (5)-2-amino-l-propanol. 
10 Yield: 15 mg. 12%. 

NMR Spectrum: (400 MHz) 1.06 (d, 3H), 1.63 (d, 3H), 2.22 (s, 3H), 2.44 (s, 3H), 3.30 
(m, 2H), 3.85 (m, IH), 4.76 (bt, IH), 5.19 (q. IH), 7.00 (m, 2H). 7.22 (m, 2H), 7.37 (d, 
IH). 7.74 (t, IH), 7.84 (dd, IH). 7.97 (s, IH), 8.19 (d. IH), 8.25 (bd, IH), 8.54 (s, IH); 
IffLCtR: 2.44 min: Mass spectnmi : MH* 4RS, 

15. 

Example 102 

Ar-{3-methyl-4-[(6-me%lpyridin-3-yl)oxyIphenyI}-5-[(li?)-l-meth^^ 
yl-2-oxoethoxy]qiiiiiazolin-4-ainfaie 

Starting amine: morpholine. 
20 Yifeld:36mg,29%. 

NMR Spectnmi: (400 MHz) 1.57 (d, 3H), 2.21 (s, 3H), 2.44 (s, 3H), 3.8-3.3 (m, 8H), 
5.88 (q, IH), 6.98 (d, IH), 7.20 (m, 2H). 7.29 (d, IH), 7.36 (d, IH), 7.74 (t, IH), 7.90 (dd, 
IH), 8.03 (s, IH), 8.19 (d, IH), 8.53 (s, IH); HPLCtR : 2.63 min; Mass spectrum : MH*" 
500. 

25 

Example 103 

(2«)-Ar.[2-(dimethylamino)ethyIl-jV-methyl-2-{[4-({3-methyl-4-K6-methyIpyridin-3^ 
y0oxy]phenyl}amino)quiiiazolin-5-yl]oxy}propanamide 

Starting amine: A(;A^,i\r -trimefliylethyleQediamine. 
30 Yield: 38 mg, 30%. 

HPLCt^: 1.80 min: Mass spectnmn ! MTT^ Si ^ 
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Example 104 

5-Kli?HTmethyl-2<4-mcthyIpipera2in-l-yl>2-oxoethoxyI-A^-{3-methyI-4-K^ 
toethyIpyridiii-3-yl)oxy]pIienyl}quma2oIm-4-ainine 

Starting amine: N-methylpiperazine. 
5 Yield: 85 mg, 66%. 

NMR Spectrum : (400 MHz) 1.56 (d, 3H), 2.20 (s. 3H), 2.21 (s, 3H), 2.4-2.2 (m, 4H), 
2.44 (s, 3H). 3.7-3.4 (m, 4H), 5.88 (q, IH), 6.98 (d, IH), 7.20 (m, 2H), 7.29 (d, IH), 7.36 
(d. IH). 7.74 (t, IH), 7.89 (dd, IH). 8.02 (s, IH), 8.18 (d, IH), 8.52 (s, IH); HPLCtp : 1.88 
min; Mass soectrum : MFt*^ sn 

10 

Example 105 

[(2i?)-l.((2fi)-2-{[4-({3-methyI-4-((6-mefliyIpyridui-3- 

yl)oxyJphenyI}ammo)qiimazolin-5-yI]oxy}propanoyI)pyrroUdin-^yllmethanol 

Starting anine: (i!>2-pyrrolidinemeflianol. 
15 Yield: 94 mg, 73%. 

IMiQ^: 2.56 niin; AfessjEgctnini: MH* 514. 

Example 106 

[(25)-l-((2«)-2-{[4-({3-methyl-J-[(6.mettiyIpyridln-3- 
20 yi)oxylplienyl}amino)qiiinazolin-S-ylIoxy}propanoy0pyrToMdin-2-yl]metha^ 
Star^ amine: (5)-2-pyrrolidiDanefliahoL 
Yield: 74 mg, 58%. 

BEI£iR: 2.58 min; Mass spectnim ; MW^ si A 
25 Example 107 

l-((2«).2-{(4-({3-methyl^[(6-methylpyridin-3-yI)oxylphenyl}ammo)qumazoli^^^ 
yl]oxy}propanoyI)piperidm-4-oI 

Starting amine: 4-liydroxypiperidine. 
Yield: 81 mg, 63%. 

30 NMR Spectrum : (400 MHz) 1.5-1.2 (m, 2H), 1.56 (d, 3H), 1.9-1.7 (m. 2H), 2.21 (s. 
3H), 2.44 (s, 3H), 3.3-3.1 (n^ 2H). 4.0-3.7 (m. 3H). 4.81 (m, IH). 5.88 (m, IH). 6.98 (d. 
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iH), 7.20 (m, 2H), 7.32 (m, 2H). 7.73 (m, IH), 7.89 (d, IH), 8.03 (s, IH), 8.19 (d, IH). 
8.52 (s. IH); IgLC fa: 2.44 min: Mass spectrum : MFT" 5 1 4. 

Example 108 

5 (2^)-AyV-bis(2-hydroxyethyI)-2-{[4-({3-methyI-4-I(6-methylpyridin-3- 
yl)oxy]phenyI}aiiiino)quinazoIin-5-yI]oxy}propanamide 

Starting amine: diethanolamine. 
Yield: 34 mg, 26%. 

NMR Spectrum: (400 MHz; DMSOde and CF3CO2D) 1.66 (d,.3H), 2.31 (s, 3H), 2.72 
10 (s, 3H), 3.8-3.2 (m, 8H), 6.06 (q, IH), 7.26 (d, IH). 7.48 (d, IH), 7.65 (d, IH), 7.86 (dd, 
IH), 7.95 (d, IH), 8.04 (m, 2H), 8.17 (dd. IH), 8.78 (d, IH), 8.97 (s. IH); HPLCtg : 2.15 
min: Mass spectrum : Mtf^ 

Example 109 

15 (2J?)TAr-ethyl-iV<2-hydroxyethyl)-2-{[4-({3-methyl-4-[(6^^ 
yI)oxy]pheiiyI}aniino)qnniazoliii-5-yqozy}propanamide 

Starting amine: 2-efh)4aminoethanol; 
Yield: 45 mg, 36%. 

IgLCfe: 2.47 min: Mass spectrum : MTT^ 502. 

20 

Example 110 

(2fi)rAr^-bis(2-methoxyethyI)-2-{(4-({3-methyM-[(6-methylpyrito^ 
yI)o:qr]phenyl}ammo)quinazoliii-5-yI]oxy}propanamide 
Starting amine: bis(2-methoxyetliyl)amihe. 
25 Yield: 27 mg, 20%. 

IgLQiR: 2.97 min: Mass sp ectrum: MTT^ 'idfi. 



30 
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Example 111 

5-[(1^2<4H5thylpiperazin.l-yl)-l-methyl-2-oxoethoxy]-Ar.{3-methyl-4-[(6^ 
niefliylpyridm-3-yl)oxy]phenyl}qainazoUn-4-amuie 

Starting amine: N-ethylpiperazine. 
5 Yield: 75 mg, 57%. 

Spectrum : (400 MHz) 1.01 (t. 3H). 1.57 (d. 3H). 2.21 (s, 3H), 2.4-2.2 (m. 6H), 
2.44 (s, 3H). 3.7-3.4 (m, 4H), 5.88 (q, IH), 6.98 (d, IH), 7.20 (m, 2H), 7.29 (d. IH), 7.35 
(d. IH), 7.74 (t, IH). 7.89 (dd, IH), 8.02 (s, IH), 8.18 (d. IH), 8.52 (s, IH); HPLC tR : 1.80 
min; Mass spectrum ! KfH^ <;?7 

10 

Example 112 

(3i?)-l.((2«>2-{[4<{3-methyI.4-[(6-methylpyridm-3-y0bxy]phenyl}amino)qiim 
5-ylloxy}propanoy0piperidiiiT3-ol 

Starting amine: (fl)-3-hydroxypiperidine. 
15 Yield: 72 mg, 56%. 

jM^ta: 2.47 min: Mass spectruin ; MTT*" si/i 

Example 113 

(35>lK(2«)-2-{[4K{3-methyM-[{6-methyIpyridin-3-yl)oxy]phenyl}amino)quinazoto^ 
20 5-yl]oxy}propanbyI)piperidin-3-oI 

Starting amine: (5)-3-hydroxypipMidine. 
Yield; 47 mg, 37%. 

SPLCt&; 2.45 min; Mass spectrum ; MEf^ 514. 
25 Example 11 4 

4<(2«).2-{[4-({3-methyI-4-K6-methylpyridin-3-y0oxyIphenyI}amino)qumazoto^^ 
yl]oxy}propanoyI)piperazin-2-one 

Starting amine: piperazin-2-one. 

Yield: 91 mg, 71%. 

30 ISPLCtg: 2.07 min; Mass sp ectnim- MH* 5 13. 
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Eiample 115 

[lK(M)-2-{[4-({3-methyI-4-[(6-methylpyridm-3-yOoxy]phenyl}ainino)qui0a2olm^^ 
yI]oxy}propanoy0piperidin-4-yI]methaiiol 
Starting amine: 4-(hydroxymethyl)piperidine. 
5 Yield: 26 mg, 19%. 

HPLG %: 2.36 min; Mass sp ectninn- MH* 528. 

Examplell6 

Tert-butyl4-((2i?).2.{[4K{3-methyl-4-I(6-metliylpyrldin-3. 

10 yOoxylphenyl}ainino)qumazoIin-5-yl]o3y}propanoyl)piperaziiie.l-carboxyIate 

Starting amine: l-tCTt-butoxycarbonylpiperazine. 
Yield: 107 mg, 71%. 

HPLCt^: 3.38 min; Mass snectnim ; MH* 599. 
15 Example 117 

A^{3-methyl-4-[(6.mettylpyridta-3-yOoxylphenyl}-S-[(lipil.meth^^^ 
piperazhi-l-yletlioxy]quinazoliiir4-amine 

Hydrogen chloride (4N in dioxane, 1 ml) was added to ^-butyl 4-((2/?)-2-{[4-({3- 

methyl4-[(6-methylpyridin-3ryl)oxy]phenyl}amino)quinazolm^^ 

10 yl]oxy}piopanoyl)piperazine-l-caiboxylate (85 mg). The mixture was stirred at room 
temperature for 1 hour. After evaporation of the solvents, the resulting soUd was dried 
under high vacuum to give the title compound as a hydrochloride salt (80 mg, 93%); NMR 
SEWfrum: (400 MHz) 1.56 (d, 3H), 2.21 (s, 3H), 2.44 (s. 3H), 2.9-2.7 (m, 4H), 3.7-3.3 (m, 
4H), 5.86 (q, IH). 6.97 (d, IH). 7.20 (m, 2H), 7.29 (d, IH), 7.35 (d, IH), 7.74 (t, IH), 7.90 

15 (dd, IH), 8.03 (s, IH), 8.18 (d, IH), 8.52 (s. IH); HPLCto : 1.51 min; Mass spectrum : MH^ 
499. 
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Example 118 

5-[(1^2-azetidm-l-y^l-methyI-2K)xoethpxy^^^{3-methyl-4-[(6-mett^^ 
yQoxy]plienyl}qiiinazollii-4-amine 

The procedure described in Example 75 was repeated using (25)-2-{[4-({3-methyl- 

5 4-[(6-me%lpyridin-3-yl)oxy]phenyl}amino)quinazoIin-5-yl]oxy}propanoicacid(20^ 
0.47 mmol) and azetidine to give the title compound as a white soUd (1 60 mg, 73 %); 
^Spectrum : (400 MHz) 1.59 (d, 3H), 2.22 (s, 3H), 2.27 (m, 2H). 2.44 (s, 3H), 3.98 (m. 
2H), 4.24 (m, IH), 4.42 (m, IH), 5.40 (q, IH), 6.99 (d, 2H), 7.21 (m, 2H), 7.37 (d, IH), 
7.74 (t. IH), 7.83 (dd. IH), 7.94 (d, IH), 8.18 (d, IH). 8.38 (s, IH), 8.53 (s. IH); Mass 
10 spectrum : MTT*^ 470 

Example 119 

l-((2J?)-2-{[4K{3-methyl-4-I(6-methyIpyridin-3-yOoxy]phenyl}amm 
yl]oxy}propanoyl)azetidiii-3-ol 

15 The procedure described in Example 75 was repeated usmg (2/?)-2-{[4-({3-mettiyl- 

4-[(6-metoylpyridin-3-yi)oxy]phOTyl}amino)quinazolin-5-yl]oxy}i»o^ 
0.47 mmol) and 3-hydroxyazetidine hydrochloride [prepaiBd fiom 1-tert-butoxycarbonyl- 
4-hydroxyazetidine (2.5 g, 14:4 mmol, Falgueyret, JJP., J. Med, Chem, 2001, 44, 94) by 
treatment with TFA (21 ml) in DCM (30 ml) at room temperature. After evaporation of the 

20 solvent, the mixture was diluted with water, the pH was adjusted to 1 1 with 2N sodium 
hydroxide; extraction with ether, concentration to dryness and trituration in 4N HQ in 
dioxane gave crude 3-hydroxyazetidine hydrochloride] to give the title compound as a 
white soKd (40 mg, 18 %) except that after 24 hours of reaction, additional 1- 

hydroxybenzotriazole (1.2 e<0 and EDCI (1 .2 eq) were added. The mixture was stirred for 
25 18 hours more and injected on an HPLC column (C18, 5 microns, 19 mm diameter. 100 
mm length) of a preparative in»LC-MS system eluting with a mixture of water and 
acetonitrile containing 2g/l of ammonium carijonate (gradient); HPLCt, : 2.19 min; Ite 
SEScfrum: MH*486. 
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iExample 120 

(2«)-^:<2-methoxyethy0-^-methy^2-{(4<{3-methy^-44(6-methyIpyridin-3- 
y0oxy]ph^nyI}amino)qamazoIin-5-ylIoxy}propananiide 

The procedure described in Example 75 was repeated using (2/2>2-{[4-({3-methyl- 
5 4-[(6-methylpyridin-3-yI)oxy]phenyl}amino)quiiiazolin-5-yI]oxy}propanoic acid (200 mg, 
0.47 mmol) and (2-methoxyethyl)methylamine to give the title compound as a white solid 
(155 mg, 67 %); NMR Spectrum: (400 MHz; DMSOdg and CF3CO2D) (2 rotamers) 1.62 
(m, 3H), 2.38 (2 singlets, 3H), 2.71 (s, 3H), 3.17 and 2.94 (s, 3H), 3.25 (2 singlets, 3H), 
3.8-3.45 (m, 4H), 6.02 and 5.98 (q. IH), 7.24 (m, IH), 7.46 (d, IH), 7.64 (d, IH). 7.85 (m, 
10 IH). 7.93 (d, IH), 7.98 (dd, IH), 8.05 (m, IH), 8.13 (dd, IH), 8.76 (s. IH). 8.95 (s, IH); 
Mass spectrum : MH^ 50?. 

Example 121 

(2fi)-W-diethyl-2-{[4-({3-me<liyl-4-[(6-methyIpyridin-3- 
15 yI)o]y]phenyl}aiiiino)quiiiazoIiii-5-yl]o^}propanamide 

The procedure described in Example 75 was repeated with (2ii)-2- {[4-<{3-methyl- 
4-[(6-mefliylpyridinO-yl)oxy]phenyl}amino)quinazolih-5-yl]oxy}pro^ acid (200 mg, 
0.47 mmol) and diethylamine to give the title compound as a white soUd (125 mg, 55 %) 
except that the mixture was directly injected on an HPLC column (C18, 5 microns, 19 mm 

20 diameter, 100 mm lengfli) of a preparative HPLC-MS system eluting with a mixture of 
watOT and acetonitrile containing 2g/l of ammonium carbonate (gradient); NMRSpectami : 
(400MHz) 1.09 (t, 3H), 1.20<t, 3H), 1.61 (d, 3H), 2.30 (s, 3H), 2.71 (s, 3H), 3.30 (m. IH). 
3.50 (m. 3H). 5.93 (q, IH), 7.24 (d, IH). 7.45 (d, IH), 7.69 (d, IH), 7.85 (m, IH), 7.93 (d. 
lH)i 7.98 (d, IH), 8.04 (t, IH). 8.13 (dd. IH), 8.76 (d, IH), 8.96 (s, IH); Mass spectrum : 

25 MH*486. 

Example 122 

^-{3-methyl-4-[(6-methylpyridm-3-yl)oxyJphenyl}-5-KiR)-l-methyl-2-oxo-2- 
pyrrolidin-l-ylethoxy]quinazolin-4-amine 

30 The procedure described in Example 75 was repeated using (2R)r2- {[4-({3-mettiyl- 

4-[(6-mefliylpyridin-3-yl)oxy]phenyl}amino)quinazolin-5-yl]o}^}propanoic acid (200 mg. 
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0.47 mmol) and pyrroKdine to give the title compound as a white solid (140 mg, 62 %) 
except that the mixture was directly injected on an HPLC column (CI 8, 5 microns, 19 mm . 
diameter, 100 mm length) of a preparative HPLC-MS system eluting with a mixture of 
water and acetonitrile containing 2g/l of ammonium carbonate (gradient); NMR Spectrum : 
5 (400 MHz) 1.60 (d, 3H), 1.82 (m, 2H). 1.94 (m. 2H). 2.21 (s, 3H). 2.44 (s, 3H), 3.6-3.3 (m, 
3H). 3.76 (m, IH), 5.62 (q. IH), 6.99 (d, IH). 7.28-7.18 (m, 3H), 7.35 (d, IH). 7.73 (t, IH), 
7.88 (dd, IH), 8.03 (d. IH), 8.18 (d. IH), 8.53 (s, IH); Mass spectrum; Mtf" 484 

Example 123 

10 (2if)-JV-(3-hydroxypropyl)-A^methyI-2-{[4-({3-methyl-4-[(6-methylpyri 
yl)oxy]phenyl}ainiiio)quinazoIiii-5-yl]oxy}propanamide 

The procedure described in Bxample 75 was repeated using (2ft)-2-{[4-({3-methyl- 
4-[(6-methylpyridin-3-yl)oxy]phenyl}.amino)quinazdIin-5-yl]oxy}piopanoic acid (200 mg, 
0.47 mmol) and (3-hydroxypropyl)methylamine (S. Koq)ke, J. Org. Chem. 1979, 44, 
15 2718) to give the title compound as a white soUd (115 mg, 50%) except ibat the mixture 
was directly injected on-an HPLC cohunn (C18, 5 microns, 19 mm diameter, 100 mm 

length) of a preparative HPLC-MS system eluting with a mixture of water andacetonitrile 
containing 2g^ of ammonium carbonate (gradient); NMR Spectrum! (400 Mtt^) (9 
rotamers) 1.59 (m, 3H), 1.75 (m, 2H), 2.21 (s, 3H), 2.44 (s, 3H), 3.13 and 2.90 (s, 3H), 3.6- 
20 3.3 (m, 4H), 4.70 and 4.45 (m. IH), 5.87 and 5.81 (q, IH), 6.99 (m, IH), 7.30-7.20 (m. 
3H), 7.35 (d, IH), 7.73 (t, IH), 7.90 (m, IH), 8.03 and 7.99 (d, IH). 8.19 (d, IH), 8.52 (s, 
IH), 11.04 and 11.02 (s. IH): Mass spectrum : MH^ SO? 

Examples 124 to 137 
25 Procedure: 

A mixture of 5-[(lif)-l-methyl-2-morpholin-4-yl-2-oxoethoxy]quinazolin-4(3fl)- 
one (120 mg, 0.4 mmol), phosphorus oxychloride (0.04 ml, 0.48 mmol) and 
dnsopropylethylamine (0.18 ml, 1.0 mmol) in 1,2-dicholoioethane (2 ml) was stirred at 
80°C for 3 hours. The mixture was cooled. The appropriate aniline (0.42 mmol) was 
30 added and the solvents were ev^orated under vacuum. The residue was dUuted with 
acetonitrile (2 ml). The mixture was stirred at 80°C for 1 hour. The solvents were 
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evirated under vacuum. The residue was diluted in a mixture of DMF - water (3.5 ml : 
0.5 ml) containing 2 drops of 30% aqueous ammonia and was injectisd on an HPLC 
column (C18, 5 microns, 19 mm diameter, 100 mm length) of a preparative HPLC-MS 
system eluting with a mixture of w^er and acetonitrile containing 2g/l of ammonium 
5 carbonate (gradient) to give the desired compotmd. 

Example 124 

iV-[3-fluoro-4-(pyridin-3-yloxy)phenylJ-5-[(lfi)-l.methyl-2-morphoIin-4-yl-2- 
oxoethoxy]qumazoIui-4-aniine 

10 Starting aniline: 3-fluoro-4-(pyridin-3-yloxy)aniUne. 

Yield: 191 mg; 59% from 0.66 mmol scale, except that after ev^oration of the 
crude mixture, the residue was diluted with 10% 7N methanolic ammonia in DCM and, 
after evaporation of the solvents, purified by chromiatognqjliy on silica gel (eluant: 5% 7N 
methanolic ammonia in DCM). 

15 NMR Spectrum: (400 MHz; CDCI3) 1.73 (d, 3H), 3.56 (m, 2H), 3.76 (m, 6H), 5.42 

(q, IH), 6.83 (d, IH), 7.14 (t, IH), 7.25 (m, 2H), 7.53 (d, IH), 7.64 (t, IH), 7.84 (d, IH), 
8.27 (dd, IH), 8.34 (m, IH), 8.45 (d, IH), 8.69 (s, IH); Mass spectrum ! MH* 490 

'Ille 3-fluo^cH^(pyridin-3-yloxy)amline used as starting materid was made fio^ 
l,2-difluoro-4-nitrobenzene and 3-hydroxypyridine according to Example 51, starting 
20 mstedaL 

3-(2-fluoix)-4-nitn>phenoxy)pyridine: Yield: 13.2 g, 89%; Mass spectnm^r MH^ 

235. 

3-fluoro-4-(pyridin-3-yloxy)aniliQe: Yield: 11.5 g, 100%, except that 
hydrogeiiation was perfonned in ethanol with platinum oxide as a catalyst; Mass spectrum : 
25 MH*205: 

Hie 5-[(l/2)-l-methyl-2-morpholin-4-yl-2-oxoetiioxy]quinazolin-4(3fl)-one used as 
starting material was made as follows: 

Sodium hydride (1.24 g, 60% in oil, 31 mmol) was added pbrtionwise to a solution of 
5-methoxyquinazolin-4(3^0-one (5 g, 28.4 mmol, Int. Patent Appl. WO96/09294 pages 28 
30 and 29) in anhydrous DMF (50 ml) while maintaining the temperature at 25°C. The 
mixture was stirred at room temperature for 30 minutes. Chloromethyl pivalate (4.45 ml. 
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31 mmol) was added at room temperature for 3 hours. Additional sodium hydride (0.12 g, 
3 mmol) and chloromethyl pivalate (0.67 ml, 4.5 mmol) were added and the mixture was 
stirred anoflier hour. After evaporation of the solvents under high vacuum, the mixture 

was diluted with water and exteacted with DCM. After drying with magnesium sulfate and 
5 evaporation of the solvents, the residue was'purified by chromatography on sihca gel 
(eluant: ethyl acetate-petroleum ether, 6:4 to 8:2) to give (5-methoxy-4-oxoqmnazolin- 
3(4/0-yl)methyl pivalate as a white soUd (7.4 g, 90%); OTLCtg: 2.69 min; Mass 
spectrum : MH* 291 . 

Magnesium bromide (7 g, 38 mmol) was added to a solution of (5-methoxy-4- 
10 oxoquinazolin-3(4^-3d)methyl pivalate (7.4 g, 25.5 mmol) in pyridine (25 ml). The 
mixture was stirred at 120°C for one hour. After cooling, the solvents were evaporated 
under high vacuum. Diluted acetic add (15 ml in 100 ml water) was added. The 
precipitated solid was filtered, washed with Water and dried raider high vacuum in the 
presence of P2O5 to give (5-hydroxy-4-oxoquinazolin-3(4iy)-yl)mefliyl pivalate as a white 
15 soUd (633 g. 90%); NMR Spectrum.: (400 MHz; CDCb) 1.23 (s, 9H), 5.93 (s, 2H). 6.99 
(d, IH). 7.22 (d, IH), 7,68 (t, IH), 8.21 (s, IH); Mass spectnim : MH*^ 277. 

Triphenyiphosphine (8.92 g. 34 mmol), 4-((5).2-liydioxypiopionyl)mo^^^ 
g, 25 mmol; Tasaka A., Oiem. Phaim. Bull. 1993, 41, 1035) and DTAD (7.83 g, 34 mmol) 
were added successively to a solution of (5-hydroxy-4-oxoquinazolin-3(4H)-yl)methyl 

20 pivalate (5.8 g. 21 mmol) in DCM (60 ml). The mixture was stirred at room temperature 
for 45 minutes. After evaporation of Ihe solvents under vacuum, the residue was diluted 
with 7NmethanoUc ammonia (200 ml). The mixture was stirred at room temperature for 
18 hours. After eviration of the solvents, the residue was purified by chromatography 
on silica gel (eluant: 5 to 15% 7N methanoHc ammonia in DCM) to give 5-[(li2)-l-methyl- 

25 2-morpholin.4-yl-2-oxoethoxy]quinazolin-4(3fl)-one as a beige soUd (4.77 g, 75%); HPLC 
fe: 1,53 min; Mass spectrum ! MH^ 304. 

Example 125 

A^-{3-chloro-4-[(6-methylpyridm.3-yl)oxylphenyl}-5-[(lJ?H-methyI.i.morphoto^^ 
30 2-oxoethoxy]qumazoIin-4-amuie 

Starting aniline: 3-chloro-4-[(6-rnetiiylpyridin-3-yl)oxy]aniline. 
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Yield: 61 mg; 30%. 

NMR Spectrum: (400 MHz; CDCI3) 1.70 (d, 3H), 2.51 (s, 3H), 3.54 (m, 2H), 3.72 
(m, 6H), 5.37 (q. IH), 6.81 (d. IH), 7.02 (d, IH). 7.07 (d, IH), 7.13 (dd, IH), 7.46 (d, IH), 
7.59 (t, IH), 7.91 (dd, IH), 8.27 (d, IH), 8.37 (d, IH), 8.60 (s, IH); Mass spectrum : MH" 
5 520. 

The 3-chloro-4-[(6-methylpyridm-3-yl)oxy]aniline used as starting material was 
made from 2-chloro-l-fluoro-4-mtrobenzene and 2-hydroxy-5-methylpyridine according to 
Example 51, starting material. 

5-(2-chIoro-4-nittophenoxy)-2-methyipyridine: Yield: 13.3 g, 91%: Mass spectrum : 
10 MH^265. 

3-cMoro-4-[(6-methylpyridin-3-yl)oxy]aniline: Yield: 11.7 g, 100%, except that 
hydrogenation was performed in eflianol wifliplatinum oxide as a catalvsfc NMR 
SEgctajm: (400 MHz; CDCI3) 2.51 (s, 3H), 3.70 (m, 2H), 6.56 (dd, IH), 6.78 (d. IH), 6.88 
(d, IH), 7.05 (s, 2H), 8.20 (s, IH). 

15 

Example 126 

A^[3-cWoro-4-0pyrito-3-yloxy)pheiiyll-5-((l^>l-methyl-2-moipholin^^ 
oxoetho37]qiiJnazoliii-4-ainine 

Starting aniline: 3-chloio-4-(pyridin-3-yloxy)amline. 
20 Yield: 230 mg; 46% on 0.99 mmol scale except tiiat after evaporation of die crude 

mixture, the residue was diluted with 10% 7N metfaanoUc ammonia in DCM and, after 
evaporation of the solvents, purified by chromatography on silica gel (eluant: 5% 7N 
methanolic ammonia in DCM). 

NMR Spectrum : (400 MHz; CDCI3) 1.73 (d, 3H), 3.56 (m, 2H), 3.75 (m, 6H), 5.41 
25 (q, IH), 6.83 (d, IH), 7.10 (d, IH). 7.25 (m, 2H). 7.51 (d. IH), 7.63 (t, IH), 7.99 (dd, IH), 
8.34 (m, IH), 8.43 (m, 2H), 8.69 (s, IH); Mass spectrum : MH* 506. 

The 3-chloro-4-Q)yridin-3-yloxy)amline used as starting material was made fiom 2- 
chloro-l-fluoro-4-nitrobenzene and 3-hydroxypyridine according to Example 51, starting 
material. 

30 3-(2-chloro-4-nitrophenoxy)pyridine: Yield: 12.7 g, 96%; Masssnectrnm : MH* 25 1. 
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3-chloio-4-(pyridin-3-yloxy)aiuIine: Yield: 1 1.2 g, 100%, except that hydrogenation 
was perfonned in ethanol with platinum oxide as a catalyst; NMR Spectrum : (400 MHz; 
CDCb) 3.50 (m, 2H), 6.58 (dd, IH), 6.79 (s, IH). 6.92 (d, IH), 7.13 (m. IH). 7.20 (m. IH), 
8.29 (d, IH), 8.32 (s, IH). 

5 

Example 127 

5-[(li{)-l-methyl-2-morplioIin-4-yl-2-oxoethoxy]TAr-{4-[(6-methyIpyridiii-3- 
y0oxy]phenyl}qumazoIi]i-4-amine 

Starting aniline: 4-[(6-methyIpyridin-3-yl)oxy]aniline. 
10 Yield: 41 tag; 21%. 

NMR Spectrum: (400 MHz; CDQa) 1.72 (d, 3H), 2.53 (s. 3H), 3.55 (m, 2H), 3.72 
(m, 6H), 5.38 (q, IH), 6.80 (d, IH), 7.03 (m, 2H). 7.10 (d, IH), 7.24 (m, IH), 7.48 (d, IH), 
7.58 (t. IH), 7.96 (d, 2H), 8.32 (d, IH), 8.62 (s, IH); Mass spectrum : MH* 486 

The 4-[(6-methj^yridin-3-yl)oxy]aniline used as starting material was made &om 
15 l^fluoro-4-mtrobenzene and 2-hydro:Qr-5-mefliylpyridine according to Example 51, 
starting material: 

2-melh)d-5-(4-nitrophenoxy)pyridine: Yield: 15.8 g, 95%; Mass spectrum : MH* 

231. 

4-[(6-melhylpyridin-3-yl)oxy]amline: Yield: 13.6 g, 100%, except that 
20 hydrogenation was performed in ethanol with platinum oxide as a catalyst; Mass sp ectmm: 
MH[*201. 

Example 128 

5-I(li?)-l-methyI-2-morphoIin-4-yl-2-oxoethoxy]-A'^[4-(pyridm-3-yIoxy)phenyl]- 
25 qainazoIiii-4-amine 

Starting aniline: 4-(pyridin-3-yloxy)aniIine. 
Yield: 26 mg; 14%. 

miR Spectrum: (400 MHz; CDCI3) 1.72 (d, 3H), 3.56 (m, 2H), 3.73 (m, 6H), 5.39 
(q, IH), 6.80 (4 IH), 7.07 (d, 2H), 7.24 (m, IE), 7.32 (m, IH), 7.49 (d, IH), 7.61 (t, IH), 
30 8.01 (m, 2H), 8.34 (m, IH), 8.43 (m, IH), 8.69 (s, IH); Mass spectrum : MH* 472. 
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The 4-(pyridin-3-yloxy)aniIine used as starting material was made from l-fluoro-4- 
nitoobenzene and 3-hydroxypyridine according to Example 51, starting material. 
. 3-(4-mtroplienoxy)pyridine: Yield: 10.3 g, 75%; Mass spectrum : MET 217. 

4-(pyridin-3-yloxy)aniline: Yield: 8.7 g, 98%. except that hydrogenation was 
5 performed in ethanol with platinum oxide as a catalyst; Mass spectrum : MH* 1 87. 

Example 129 

7V-{3-methoxy-4-[(6-methylpyridin-3-yI)oxylphenyl}w5-I(lJ?H-methyl.2-^^^ 
yI-2-oxoethoxy]qainazoIin-4-amine 

10 Starting aniline: 3-methoxy-4-[(6-methylpyridin-3-yl)oxy]aniIine. 

Yield: 42 mg; 21%. 

NMR Spectrum : (400 MHz; CDCI3) 1.73 (d. 3H), 2.51 (s. 3H), 3.56 (m. 2H). 3.72 
(m, 6H), 3.89 (s, 3H), 5.40 (q, IH). 6.81 (d, IH). 7.00 (d, IH). 7.05 (d, IH), 7.14 (dd, IH), 
7.50 (d. IH), 7.60 (m, 2H), 7.97 (d, IH), 8.27 (d, IH), 8.66 (s, IH); Mass snectmmr MH' 
15 516. 

The 3-methoxy-4-[(6-methylpyridin-3-yl)oxy]aniline used as starting m 
made from 2-bromo-5-mteoanisole and 2-hydroxy.5-methjdpyridine according to Example 
51, starting material 

5-(2-methoxy-4-mtrophenoxy).2-methylpyridine: Yield: .14.4 g, 83%, except that 
20 the reaction was run in DMF at 1 lO^C for 16 hours: Mass sneclriim : MN^ OM 

3-methoxy-4-[(6-methylpyridin.3-yl)oxy]aniline: Yield: 12.2 g, 100%, except that 
hydrogenation was performed m ethanol with platinum oxide as a catalyst; Mass spectrum : 
MH*231. 

25 Example 130 

Ar43-methoxy-4-(pyridin-3-yloxy)phenyl]-5-((li?).l.methyI-2-morphoIin-^^^^ 
oxoetfao3^]qumazoUn-4-amine 

Starting aniline: 3-methoxy-4-(pyridin-3-yloxy)aniline. 
Yield: 21 mg; 11%. 

30 NMR Spectrum : (400 MHz; CDCI3) 1 .73 (d. 3H), 3.56 (m, 2H), 3.73 (m, 6H), 3.89 

(s, 3H), 5.40 (q, IH). 6.81 (d, IH), 7.05 (d, IH), 7.20 (m, 2H), 7.49 (d, IH), 7.61 (t. IH), 
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7.66.(<id, IH), 8.01 (d, IH), 8.27 (m, IH). 8.38 (d, IH), 8.66 (s, IH); Mass SDectrum : MH^ 
502. 

The 3-methoxy-4-(pyridm-3-yloxy)amlme used as starting material was made ftom 
2-bromo-5-mtroanisole and 3-hydroxypyridine according to Example 51, starting material. 

5 3-(2-methoxy-4-nitrophenoxy)pyridineYield: 6.65 g, 65%, except that the reaction 
was run in DMF at 1 10°C for 16 Hours: Mass spectrum : MTT^ 747 

3-methoxy-4-(pyridin-3-yloxy)aniline: Yield: 5.74 g, 100%, except that hydrogenation 
was performed in ethanpl with platinum oxide as a catalyst; Mass spectnim ! MH^ 217. 

10 Example 131 

iV-{3-flHoro^-[(6-methyIpyridin-3-yl)oxyIphenyl}-5-[(l*H-methyl.2^^^ 
. 2-oxoethoxy]quinazoIin-4-amine 

Starting aniline: 3-fluoK)-4-[(6-methylpyridin-3-yl)ojQr]amline. 
Yield: 31 mg; 16%. 

15 NMR Spectrum : (400 MHz; CDCI3) 1.71 (d, 3H). 2.52 (s. 3H). 3.55 (m, 2H). 3.74 

(m, 6H), 5.39 (q, IH), 6.81 (d, IH), 7.08 (m, 2H). 7.17 (dd, IH), 7.49 (d. IH). 7.55 (t, IH), 
7.78 (m. IH), 8.23 (dd, IH), 8.31 (d, IH), 8.61 (s^ IH); Mass spectnmir MH' 504. 

The 3-fluoro-4-[(6-methylpyridin-3-yl)oxy]amline used as starting material was 

made fix)m l,2-difluoro-4-nitrDbenzene imd 2-hydioxy-5-methylpyridine accoi^ 
20 Example 51, starting material. 

5-(2-fluorb-4-mtroi)henoxy)-2-methylpyridine: Yield: 17.3 g, 96%; Mass spectrum : 
MH'249. 

3-fluoro-4-[(6-methyIpyridin-3-yl)oxy]aniline: rield: 14.7 g, 96%, except that 
hydrogenation was performed in ethauol with platinum oxide as a catalyst; Mass spectrum; 
25 MH*219. 

Example 132 

iV-{3-cyano^[(6-methylpyridm.3-y0oxyJphenyI}-5-[(li?).l-methyl-2-moiphoUn^.y^^ 
2-oxoethoxy]qninazoIin-4-amuie 

30 Starting aniline: 3-cyano-4-[(6-methylpyridin-3-yI)oxy]aniline. 

Yield: 64 mg; 32%. 
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NMR Spectrum: (400 MHz; CDCI3) 1 .69 (d, 3H), 2.56 (s, 3H), 3.54 (m, 2H), 3.73 
(m, 6H), 5.40 (q, IH), 6.82 (d, IH). 6.89 (d, IH), 7.17 (d, IH), 7.30 (dd, IH), 7.47 (d, IH), 
7.61 (t. IH), 8.24 (dd, IH), 8.34 (d, IH), 8.59 (d, IH), 8.63 (s, IH); Mass spectrum : MH" 
511. 

5 The 3-cyano-4-[(6-methyIpyridin-3-yl)oxy]aniline used as starting matdial was 

made fiom 2-fluorD-5-nitrobenzomtrile and 2-hydroxy-5-methylpyridiae according to 
Example 51, starting material. 

5-(2-cyano-4-mtrophenoxy)-2-methylpyridine: Yield: 13.7 g, 81%; Mass spectrum : 
Mtf"256. 

1 0 3-cyano-4-[(6-meth3dpyridin-3-yl)oxy]aniline: Yield: 1 1 .8 g, 98%, except that 

hydrogenation was praformed in ethanol with platinum oxide as a catalyst; Mass spectrum- 
MH*226. 

Example 133 

15 ^-[3Myano-4-(pyridm-3-yIoxy)phenyq.5-((l^l-methyl-^morpholm 
oxoetho3iy]qniiiazoIiii-4-aiiiine 

Starting aniline: 3-cyaho-4-(pyridin-3-yloxy)aniIine. 
Yield: 32 mg; 16%. 

NMR Spectrum: (400 MHz; CDCI3) 1.72 (d, 3H), 3.56 (m, 2H), 3.76 (m, 6H). 5.41 
20 (q, IH), 6.84 (d, IH), 6.98 (d. IH), 7.34 (m, IH), 7.41 (m, IH), 7.53 (d, IH), 7.65 (t, IH), 
8.33 (dd, IH), 8.46 (d, IH), 8.49 (d, IH), 8.62 (d, IH), 8.68 (s, IH); Mass spectrum : MH" 
497. 

The 3-cyauo-4-(pyridin-3-yloxy)aniline used as starting material was made from 2- 

£Iuoro-5-nitroben2»nitrile and 3-hydroxypyridine according to Example 51, starting 
25 material. 

3-(2-cyano-4-mtrophenoxy)pyridine: Yield: 12.0 g, 9»5%; Mass spectrum : MH* 

242. 

3-cyano-4-(ipyridin-3-yloxy)amline: Yield: 10.2 g, 87%, except that hydrogenation 
was performed in ethanol with platinum oxide as a catalyst; Mass spectrum : MH*" 2 12. 
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Example 134 

5-[(l^l.methyI-2-morpho^Il-4.yl-2-oxoetlloxyI-^^[3-metIlyl-4-(pyridill-2- 
yloxy)phenyl]quinazoIui-4-amuie 

Starting aniline: 3-methyl-4-(pyridin-2-yIoxy)amline, 
5 : Yield: 17mg;9%; 

NMR Spectrum : (400 MHz; CDCI3) 1.73 (d, 3H), 2.22 (s, 3H), 3.57 (m, 2H), 3.71 
(m, 6H), 5.37 (q, IH), 6.79 (d, IE), 6.85 (d, IH), 6.95 (m. IH). 7,09 (d, IH). 7.48 (d, IH). 
7.59 (t, IH), 7.65 (m. IH), 7.78 (dd, IH), 7.89 (d. 11^, 8.18 (m, IH). 8.63 (s, IH); Mass 
spectrum : MH^ 4S6 

10 The 3-methyl-4-(pyridin-2-yloxy)aiiiline used as starting material was prepared as 

follows: 

2-fluon)pyridine (16.9 g, 174 mmol) was added to a mixture of 2-methyl-4- 
nitrophenol (25'g, 158 mmol) and potassium carbonate (65,7 g, 475 mmol) in DMA (125 
ml). TTie mixture was heated at 200°C for 18 hours. After cooling, the soUds were filtered 
15 off and rinsed. The resulting filtrate was evaporated under high vacuum. The residue was 
dUuted with water and extracted with DCM. The organic layer was dried over magnesium 
sulfete. After evaporation of the solvents, the residue was purified by chromatography on 
siHca gel (eluant: DCM) to give 2-(2-methyl-4-nitrophenoxy)pyridine as a yellowish soUd 
(14.7 g, 40%); MaSLSESStojiB: Mtf" 231. 

20 2-(2-Methyl-4-nitrophenoxy)pyridine (14.7, 63.8 mmol) was converted into 3- 

methyl-4-0)yridin-2-yloxy)amline by hydrogenation with platinum oxide in ethanol using a 
procedure similar to Example 51, starting material. 

3-mefliyM-(pyridin-2-yloxy)aniline: Yield: 1 1.6 g, 91% (white soUd); 
sE^tam:MH^201. 
25 - 

Example 135 

5-[(li?)-l-methyI-2-morpholm-4-yl-2-oxoethoxyJ-^-[3-methyI-4-(pyridin-3- 
yIoxy)phenyqquuiazolin-4-ainme 

Starting aniline: 3-methyl-4-(pyridin-3-yloxy)aniline. 
30 Yield: 59 mg; 31%. 
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NMR Spectrum : (400 MHz; CDCI3) 1.73 (d, 3H), 2.26 (s, 3H), 3.56 (m, 2H), 3.72 
(m, 6H), 5.38 (q, IH), 6.79 (d, IH). 6.98 (d, IH), 7.19 (m, 2H). 7.48 (d, IH). 7.60 (t. IH), 
7.80 (dd, IH), 7.95 (d, IH), 8.28 (m, IH), 8.38 (d, IH). 8.64 (s, IH); Mass spectnim : MH* 
486. 

5 The 3-methyl-4-(pyridin-3-yloxy)anilme used as starting m 

2-fluoro-5-nitrotoluene and 3-hydroxypyridine according to Example.51. starting material. 
3-(2-methyI-4-nitrophenoxy)pyridine: Yield: 13.5 g, 93%; Mass spectnim ; MET 231. 

3-methyl-4-(pyridin-3-yloxy)aniline: Yield: 11.5 g, 98%, exceptfliathydrog^^^ 
was perfonned in ethanol with platinum oxide as a catalyst; NMR Spectrum ; (400 MHz; 

10 CDCI3) 2.10 (s, 3H), 3.5 (m. 2H), 6.53 (dd,lH), 6.60 (d,lH), 6:79 (d,lH), 7.08 (m.lEO, 
7.17 (m, IH), 8.24 (d, IH), 8.30 (s, IH). 

Example l.^fi 

5-Kl^l-methyl-2-moipholm-4-yl-2K)xoethoxyJ-JV-[3-methyM-(pyridm-4- 
15 yloxy)phen}1]qiima;Eo]i]i-4^amine 

Starting aniline: 3-methyl-4-(pyridin-4-yloxy)amline. 

Yield: 60 mg; 13% on 0.99 mmol scale except that after evaporation of the crude 
mixture, the residue was diluted with 10% 7N methanohc ammonia in DCM and, after 

evqjorationof the solvents, purified by chromatography on siUca gel (eluant: 5% 7N 
20 methanolic ammonia in DCM). 

, NMR Spectn.ni : (400 MHz; CDCI3) 1.73 (d, 3H), 2.19 (s, 3H), 3.56 (m. 2H), 3.73 
(m, 6H). 5.39 (q, IH), 6.80 (m, 3H), 7.03 (d, IH). 7.47 (d, IH), 7.60 (t, IH), 7.87 (dd, IH), 
7.99 (d, IH), 8.42 (d, 2H), 8.68 (s. IH). 10.82 (s, IH): Mass spectrum : MH^ 

The 3-methyl-4-(pyridin-4-yloxy)aniline used as starting material was prepared as 
25 fi)Uows: 

A mixture of 4-amino-2.methylphenol (5.5 g, 45 mmol), 4-chloropyiidine 
hydrochloride (7.4 g. 49.5 mmol) and potassium M^utoxide (15 g, 135 mmol) in DMF 

(17ml)-DMPU(70mI)washeatedatl00"'Cfor20houis. After cooling, the mixture 
was diluted with water and extracted with ether. The organic layer was washed with water 
30 andbrineanddriedovermagnesiumsulfete. After eviration of the solvents, the residue 
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was purijBed by chromatography on silica gel (eluant: ethyl acetate) to give 3-methyl-4" 
(pyridin-4-yloxy)aniUne as a light brown solid (4.3 g, 48%); Mass spectrum : MET*" 20 1 . 

Example 137 

5 5-[(lif)-l-methyl-2-morpholm-4-yl-2-oxoethoxy]-A^-[3-methyM^ 
yloxy)phenyI]quinazolin*4-amine 

Starting aniline: 3-methyM-(pyrazin-2-yloxy)aniline. 

Yield: 140 mg; 29% on 0,99 mmol scale except that after evaporation of the crude 
mixture, the residue was diluted with 10% 7N methanolic ammonia in DCM and, after 
10 evaporation of the solvents, purified by chromatography on silica gel (eluant: 5% 7N 
methanolic ammonia in DCM). 

NMR Spectrum: (400 MHz; CDCI3) 1.74 (d, 3H), 2.23 (s, 3H), 3.57 (m, 2H), 3.73 
(m, 6H), 5.38 (q, IH), 6.81 (d, IH), 7.10 (d, IH), 7.49 (d, IH), 7.61 (t, IH), 7.86 (dd, IH), 
7.97 (d, IH), 8.10 (m, IH), 8.25 (d, IH), 8.43 (s, IH), 8.65 (s, IH); Mass spectrum : MH" 
15 487. 

The 3-methyl-4^(pyrazin-2-yloxy)aniline used as starting nmteri 
follows: 

A mixture of 2-mefhyl-4-nitrophenol (1.4 g, 9.2 mmol), 2-chlon)pyrazine (1.16 g, 
10.1 nunol), cesium carbonate (6 g, 18.4 mmol) and copper(I) iodide (175 mg, 0.92 mmol) 
20 inDMA(7ml)was in^adiatedinaPersondChenMstryEMRYS™Optm 

microwave synthesiser at 200 °C for 15 minutes. After cooling, the solids were filtered off 
and rinsed. The resulting filtrate was ev£^orated under high vacuum. The residue was 
diluted with DCM and purified by chromatography on silica gel (eluant: DCM) to give 2- 
(2-methyl-4-nitrophenoxy)pyrazine as a yellowish solid (2.4 g, 38%); NMR Spectrum : 
25 (400 MHz; CDCI3) 2.31 (s, 3H), 7.22 (d, IH), 8.10 (s, IH), 8.14 (dd, IH), 8.21 (s, IH), 
. 8.35 (s,lH), 8.55 (s,lH). 

2-(2-Methyl-4-nitrophenoxy)pyrazine (2.38 g) was converted into 3-methyl-4- 
(pyrazui-2-yloxy)aniline by hydrogenation with platinum o^dde in ethanoL using a 
procedure similar to Example 51, starting material; 3-methyM-(pyra2in-2-yloxy)amline 
30 (1.35 g, 65%); Mass sp ectnim' MH*" 202. 



wo 2005/118572 



PCT/GB2005/002215 



211 

Examples 138 to 143 

A mixture of 5-[(lR)-l-methyI-2-morpholin-4-yl-2-oxoethoxy]qiunazolin-4(3H)- 
one (120 mg, 0.4 mmol), triphienylphosphine (312 mg, 1.19 mmol) and carbon 
tetrachloride (1.1 ml, 12 mmol) in l,2Hdichloroethane (3 ml) was stirred at 45°C for 2 
5 hom?. The mixture was cooled. The corresponding aniline (0.42 mmol) was added and 
the solvents were evaporated under vacuum. The residue was diluted with acetonitrile (2 
ml) and 4N hydrogen chloride in dioxane (2 drops) was added. The mixture was stirred at 
75°C for 4 hours. The solvents were evaporated under vacuum! The residue was diluted in 
DCM, washed with saturated aqueous bicarbonate. The organic layer was dried over 
10 magnesium sulfate and purified by chromatogr^hy on siUca gel (eluant: 5% methanol in - 
DCK^ to give the desired compound. 

Example 138 

5-[(l^)-l.MethyI-2-morphoUn-4-yl-2-oxoethoxyl-JV-[3-mcthyl-4-(l^-tl^ 
IS yloxy)phen}1]qiiiiiazolin-4-ainine 

Starting aniline: 3-methyl-4-(U-thiazol-2-yloxy)amIine. 
Yield: 97 mg; 50%. 

ISMR Spectrum : (400 MHz; CDCI3) 1.70 (d, 3H), 2.30 (s, 3H), 3.54 (m, 2H), 3.70 
(m. 6H), 5.36 (q. IH), 6.75 (m. 2H), 7.20 (m, 2H), 7.44 (d, IH), 7.56 (t, IH). 7.86 (dd, IH). 
20 7.9S (s, IH), 8.63 (s. IH); Mass spectrum ! 4<W 

The 3-mefliyl-4-(l,3-1hiazol-2-yloxy)aniline used as starting material was prepared 
as follows: . 

2-Chlorothiazole (4.71 g, 39.4 mmol; Boga C, J. Organomet. Chem, 1999, 588, 
155) was slowly added to a mixture of 4-amino-2-methylphenol (5 g, 39.4 mmol) and 

25 potassium hydroxide (2.21 g, 39.4 mmol) in DMA (50 ml) preheated at 60°C. The mixture 
was heated at 135»C for 24 hours. After cooling, the solvent was evaporated under high 
vacuum. The residue was diluted with water (pH>9) and extracted with ether. The 
organic layer was washed with brine and dried over magnesimn sulfate. After evaporation 
of the solvents, the residue was purified by chromatography on sihca gel (eluant: 50% 

30 ethyl acetate in petroleum ether) to give 3-methyl-4<1.3-thiazol-2-yloxy)aniline as a 
brown oil (4.5 g, 55%); Masssnectnim - MH* 207. 
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Example 139 

^^{4-K6-Methoxypyridin-3-yl)oxy]-3-methylphenyl}-5-[(lJ^)-l.methyl-2-mo 
yl-2-oxoetIioxy]quinazoUn-4-aiiiiBe 

Starting aniline: 4-[(6-methoxypyridin-3-yl)oxy]-3-methylaniline. 
5 Yield: 70 mg; 29% on a 0.46 mmol scale. 

NMR Spectrum: (400 MHz; CDCI3) 1.73 (d, 3H), 2.33 (s, 3H), 3.56 (m, 2H), 3.73 
(m, 6H), 3.92 (s, 3H), 5.38 (q, IH), 6.71 (d, IH), 6.79 (d, IH), 6.84 (d, IH), 7.25 (m, IH), 
7.48 (d. IH). 7.60 (t, IH), 7.66 (dd, IH), 7.87 (s, IH), 7.91 (d, IH), 8.63 (s, IH); Mass 
spectrum : MH*" 516. 

10 The 4-[(6-methoxypyridin-3-^)oxy]-3-methylamline used as starting material was 

prepared from 2-fluoro-5-iiitrotoluene and 5-hydroxy-2-methoxypyridine (Adams G., J. 
Am. Chem, Soc,, 1947, 69, 1806) according to Example 51, starting material. 

2-meflioxy-5-(2-mefliyl-4-mtropheaioxy)pvridine; Yield: 0.98 g. 54%: Mass 
sgectajm: MH* 261. 

15 4-[(6-metlioxypyridiiih3-yl)oxy]-3-mefliylaniline: Yield: 0.85 g, 98%, except that 

hydiogenation was performed in ethanol witii platinum oxide as a catalyst; NMR 
Spectrum: (400 MHz; CDCI3) 2.14 (s. 3H), 3.53 (m, 2H), 3.89 (s. 3H), 6.49 (dd, IH), 6.57 
(d, IH), 6.66 (d, IH), 6.71 (d, IH), 7.15 (dd, IH), 7.79 (d, IH). 

20 Example 140 

5-[(lS)-l-methyI-2-morpholin-4-yl-2roxoethoxy]-iV-[3-methyl-4-(l,3-thlazol-5- 
yIoxy)phenyl]quinazolin-4-amine 

Starting aniline: 3-methyl-4-(l,3-thiazol-5-yloxy)amline. 
Yield: 4.5 mg; 5% on a 0.2 mmol scale. 
25 NMR Spectrum: (400 MHz; CDCI3) 1.73 (d, 3H), 2.37 (s, 3H), 3.56 (m, 2H), 3.73 

(m, 6H), 5.40 (q, IH), 6.81 (d, IH), 7.04 (d, IH), 7.39 (s, IH), 7.51 (d, IH), 7.61 (t, IH), 
7.77 (dd, IH), 7.91 (d, IH), 8.35 (s, IH), 8.63 (s, IH); Mass spectrum : MH^ 492. 

The 3-methyl-4-(l,3-thiazol-5-yloxy)amline used as starting material was prq>ared as 
follows: 

30 5-Chlorothiazole (190 mg. 1.58 mmol; Reynaud P., BuU. Soc. Chem. Fr., 1962, 

1735) was slowly added to a mixture of 4-amino-2-methylphenol (200 mg, 1.58 mmol) and 
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potassium hydroxide (90 mg, 1.58 mmol) in DMA (5 ml) at room temperature. The 
mixture was irradiated in a Personal Chemistry EMRYS™ Optimizer EXP microwave 
synthesiser at 160 °C for 1 hour. After cooling, the solvent was evaporated under high 
vacuum. The residue was diluted with water (pH >9) and extracted with ether. The 
5 organic layer was washed with brine and dried over magnesium sulfate. After evaporation 
of the solvents, the residue was directly injected on an HPLC column (C18, 5 microns, 19 
mm diameter, 100 mm length) of a preparative HPLG-MS system eluting with a mixture of 
water and acetonitrile containing 2g/l of ammonium carbonate (gradient) to give 3-methyl- 

4- '(l,3-thiazol-5-yloxy)amline as a brown oil (30 mg, 9%); Mass spectrum : MH** 207. 

10 

Example 141 

5- [(lii)-l-methyl-2-morphoIm-4-yI-2H>xoethoxy]-Ar^ 
yloxy)plienyl]quiiiazoIiii-4-iaiiiine 

Starting aniline: 3-methyl-4-(pyriinidin-5-yloxy)aml^^ 
15 Yield: 66 mg; 41% on a 0.33 mmol scale. 

NMR Spectrum: (400 MHz) 1.57 (d, 3H), 2.24 (s, 3H), 3,8-33 (m, 8H), 5,88 (q, 
IH), 7.13 (d, IH), 7.30 (d, IH), 7.36 (4 IH), 7.75 (t, IH), 7.97 (dd, IH), 8.10 (d, IH), 8.53 
(s, 2H), 8.55 (s, IH), 8.95 (s, IH), 1 1.09 (s, IH); Mass spectrum : Mif 487. 

The 3-mefliyl-4-(pyrimidin-5-yloxy)aniline used as starting material was prepared 
20 as follows: 

A mixture of 4-amino-2-niethylphenol (1.77 g, 14.4 mmol), 5-bromopyrimidme (2,29 
g, 14.4 mmol), potassium caibonate (2.98 g, 21.6 mmol) in DMSO (10 ml) was irradiated 
in a Personal Chemistry EMRYS™ Optimizer EXP microwave synlhesisor at 150 "^C for 
2.5 hoinrs. Copper(I) iodide (1.37 g, 7.2 mmol) was added and the mixture was irradiated 

25 in the microwave at 150 for 40 minutes more. After coohng, the mixture was 

partitioned with water and ethyl acetate. After filtration of the insoluble, the organic layer 
was washed with water and brine and dried over magnesium sulfate. After evaporation of 
the solvents, the residue was purified by chromatography on silica gel (eluant: 30% up to 
60% ethyl acetate in petroleum ether) to give 3-metfiyl-4-^yriimdin-5-yloxy)aniline as a 

30 brown solid (3 15 mg, 1 1%); Mass spectrum : MH^ 202. 
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Example 142 

5-[2-methyl-4<{5-[(l^).l-methyI-2-moipholin^-yI-2-oxoethoxyIqumazoto 
. yl}amino)phenoxy]pyriduie-2-carbonitrile 

Starting aniline: 5-(4.amino-2-methylphenoxy)pyridine-2-carijom 
5 Yield: 243 mg; 58% on a 0.82 nrniol scale. 

NMR Spectrum : (400 MHz; CDCI3) 1 .74 (d, 3H). 2.23 (s. 3H), 3.57 (m. 21^, 3.75 
(m. 6H), 5.42 (q, IH), 6.83 (d, IH). 7.03 (d, IH). ZlP^m. IH), 7.69-7.46 (m, 3H), 7.91 
(dd, IH), 8.05 (d, IH), 8.47 (d, IH), 8.67 (s, IH); Mass spectnim ; MH* 511. 

The 5-(4-amino-2-methylphenoxy)pyridine-2-caibomtrile used as starting materia 
10 was prepared as follows: 

A mixture of 4-aniino-2-methylphenol (3 g, 23:6 mmol), 5-cMoiDpyridin^^^ 
caibomtrile (3.6 g, 26 mmol; PCT Int. Appl. WO2001012627, Example 1 p 21) and 
sodium hydride (992 mg, 24.8 minol, 60% dispersion in oil) in DMF (30 ml) washed at 
80°C for I hour. After cooling, the mixture was diluted with water and extracted with 
15 The organic layer was washed with water and brine and dried over m^ 

sulfate. After evaporation of the solvents, the residue was purified by chromatogr^hy on 
dfica gel (eluant: 40% up to 50% ethyl acetate in petroleum ether) to give 5-(4.amino-2- 
methyJphenoxy)pyridine-2-caibonitrile as a U^t brown oil (5.25 g, 98%) which 
crystallised on standing Mass snectmWi - MP* 

20 

Example 143 

5-I(l^l.methyl-2-moiphoIin-4-yl-2-oxoethoxy]-iV.I3-methyI^yri^ 
yIoxy)jphenyl]quinazoIm-4-amine 

Starting aniline: 3-methyl-4-(pyridazin-3-yloxy)aniline. 
25 Yield: 89 mg; 56% on a 0.33 mmol scale. 

NMR Spectrum : (400 MHz) 1.58 (d, 3H), 2.13 (s, 3H), 3.8-3.3 (m, 8H), 5.88 (q, 
IH), 7.17 (d, IH). 7.30 (d, IH), 7.36 (d, IH), 7.47 (d, IH), 7.75 (m. 2H). 7.90 (dd. IH). 
8.00 (d, IH). 8.53 (s. IH), 8.99 (m, IH), 11.09 (s, IH); Mass spectrum : Vm^^«7 

The 3.methyl-4.(pyiidazin-3.yioxy)aniline used as starting material was prepared 
30 as follows: 
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A mixture of 4-amino-2-methylphenol (550 mg, 4.47 mmol), 3-chloropyridazine (510 
mg, 4.47 mmol; libermann et al., Bull. Soc. Chem. Fr., 1962, 1735), potassium caibonate 
(926 mg, 6.71 mmol) in DMA (10 ml) was irradiated in a Personal Chemistry EMRYS™ 
Optimizer EXP microwave synthesisor at 180 °C for 50 minutes. After cooling, the 
5 mixture was partitioned with water and dichloromethane. After filtration of the insoluble, 
the organic layer was washed with water and biine and dried over magnesium sulfate. 
After evf^oration of the solvents, the residue was purified by chiomatogi^hy on silica gel 
(eluant: ethyl acetate) to give 3-methyl-4-Q)yridazin-3-yloxy)aniline as a brown solid (638 
mg. 71%); Mass spectrum : MH^ 202. 

10 

Example 144 

(2ie)-;V<2-hydroxyel]iyl)-2-{[4-({3rmetho]Qr.4-[(6-methylpyridin-^^ 
yQoxy]phenyl}amino)qujnazolin-5-yl]oxyHV-methylpropan^ 

A mixture of methyl (2/2)-2-{[4-({3-methoxy-4-[(6-methylpyridin-3- 

15 yl)oxy]phenyl}amino)quinazolin-5-yl]oxy}propanoate (184 mg, 0.40 mmol), 2- 

(methylanmio)eflMnol (0.19 ml, 1.2 mmol) and 4A molecular sieves in methanol (5 ml) 
was stirred at 65**C for 4 hours. After filtration, flie mixture was evqroiated under vacuum, 
triturated with ether. The residue was purified by chromatogrqjhy on silica gel (eluant: 
5% melhanol in DCM) to give the title compound (90 mg, 45%); NMR Spectrum : (400 

20 MHz) (2 rotamers) 1.60 (m, 3H), 2.42 (s, 3H), 3. 1 8 and 2.94 (s, 3H), 3.7-3.4 (m, 4H), 3.82 
and 3.80 (s, 3H), 4.99 and 4.75 (t, 3H), 5.95 and 5.85 (m, IH), 7.19-7.13 (m, 3H), 7.4-7.3 
(m. 2H), 7.75 (m, IH), 7.91 (m, IH). 8.06 and 8.02 (m, IH), 8.13 (d, IH), 8.57 (s, IH), 
11.21 and 11.17 (bs. IH): Mass soectrum : MH* 504. 

The methyl (2i?)-2-{[4-({3-methoxy-4-[(6-methylpyridin-3- 

25 j4)oxy]phaiyl}amino)quinazolin-5-yl]oxy}propanoate used as starting material was made 
fiom 4-chloro-5-fluoroquinazoline, 3-methoxy-4-[(6-methyipyridin-3-yloxy]aniline and 
methyl (S)-lactate according to the procedure in Example 51, starting material. 

5-fluoro-iV-{3-methoxy-4-[(6-methylpyridin-3-yl)oxy]phenj4}quinazolin-4-amine: 
Yield: 4.4 g, 77%; MasssETCtam: MH* 377. 
30 5-methoxy-iV^{3-methoxy-4-[(6-methylpyridin-3-yl)oxy]phenyl}quinazolin-4- 
amine: Yield: 2.5 & 93%; Mass spectrum : MTT^ 389. 
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5-hydroxy-M {3-methoxy-4-[(6-methyIpyridin-3-yl)oxy]phenyl}quinazplin-4- 
amine: Yield; 2.3 g. 95%: Mass spectrum : MH^ 375. 

Methyl (2/?)-2-{[4-({3-methoxy-4-[(6-methylpyridin-3- 
yl)oxy]phenyl}aiiimo)quinazoliii-5-yl]oxy}propanoate: Yield: 2.05 g, 72%; NMR 
5 Spectrum : (400 MHz; CDCI3) 1.80 (d, 3H). 2.53 (s. 3H), 3.87 (s, 3H), 3.91 (s, 3H), 5.17 (q, 
IH), 6.82 (d. IH), 7.02 (d, IH), 7.07 (d, IH), 7.16 (m, IH). 7.46 (dd, IH), 7.53 (d, IH), 
7.64 (t. IH), 7.94 (d, IH), 8.29 (d, IH), 8.68 (s. IH); Mass spectnim : MH* 461. 

Example 145 

10 (2«>-2-{[4-({3-methoxy-4-I(6-methylpyridm-3-yl)oxylphenyl}aiiimo)qu|nazpIip-5^ 
yl]oxy}-JV^-dimethyIprop!maiiiide 

The procedure described in Exmsple 144 was ideated using saturated 
dimethylamine in methanol (2 ml) instead of 2-(methylamino)ethanol to give the title 
conyound (140 mg, 74%) except that the reaction was mn at room temperature: tmSL 

15 SEWtam: (400 MHz; CDCI3) 1.72 (d, 3H), 3.07 (s. 3H), 3.15 (s, 3H), 3,91 (s, 3H), 5.44 (q, 
IH), 6.82 (d, IH), 7.06-7.01 (m, 2H), 7.13 (dd, IH), 7.47 (d, IH), 7.61 (t, IH), 7.70 (dd, 
IH), 8.00 (s, IH), 8.30 (d, IH). 8.66 (s. IH): Mass spectrum: MBT^ 474 

Example 146 

20 (2«HV-efliyl-2-{[4-({3-methoxy^[(6.metliyIpyridin-3- 
yl)o^]phenyl}aDdno)qainazoIin-S-yl]oxy}propanamide 

The procedure described in Example 144 was repeated using 70% aqueous 
methylamine instead of 2-(methylanmio)ethanol to give the title compound (77 mg, 50%) 
excqpt that the reaction was run at room temperature; NMR Spectrum : (400 MHz) 1.05 (t, 
25 3H), 1.64 (d, 3H), 2.42 (s, 3H), 3.18 (m, 2H). 3.80 (s, 3H), 5.18 (q, IH), 7.04 (d, IH), 7.19- 
7.13 (m, 3H), 7.39 (d, IH), 7.75 (m, 2H). 7.98 (s, IH), 8.13 (d, IH), 8.46 (m. IH), 8.58 (s, 
IH); Mass spectrum : MH^ 474. 
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Eiamole 147 

(2J?).i>r-(2-hydroxyetliyl)-2-{[4K{3-methoxy-4-[(6-methylpyridin-3- 
yl)pxyIphenyl}ainino)qainazoliii-S-yI]oxy}propanaiiiide 

The procedure described in Example 144 was repeated using ethanolamine instead 
5 of 2-(methylaniino)ethanol to give the title compound (140 mg, 88%); NMR Spectrum : 
(400 MHz) 1.63 (d,3H), 2.42 (s,3H), 3.24 (m,2H), 3.44 (m,2H), 3.80 (s, 3H),4.79(m. 
IH). 5.26 (q, IH), 7.05 (d, IH), 7.19-7.11 (m, 3H), 7.38 (d, IH). 7.75 (m, 2H). 7.98 (s, 
IH), 8.13 (d, IH), 8.53 (m, IH), 8.58 (s, IH); Mass spectrum : MHf 490. 

10 Examples 148 to ISO 
Procedure: 

EDCI (69 mg, 0.36 mmol) was added to a solution of (2«>2-{[4-({3-methoxy-4- 
[(6-methylpyridin-3-yl)oxy]phenyl}amino)qiiina2olin-5-yl]oxy}piDpanoic acid (132 mg, 
0.30 mmol), the apprtqiriate amine (0.44 mmoO and 2-hydroxypyridine-N-oxide (40 mg, 

15 0.36 mmol) in DMF (1ml). The mixture was stirred at room temperature for 18 hours. 

- ThereactipnmixturewasdiiectlyinjectedonanHPLCcolumn(C18, 5 microns, 20 mm 
diameter, 100 mm length) of a preparative HPLC-MS system elating wifli a mixture of 
water and acetonitrile containing 2g/l of ammonium carbonate (gradient) to give the 
desired compoiud. 

20 

Example 148 

4-((2fi)-2-{[4-({3-methoxy-4^[(6-methyIpyridin-3-yl)oxy]phenyI}amlno)qnina2olin-^ 
yl]oxy}propanoy0piperazbi-2^ne 

Starting amine: piperazin-2-one. 
25 Yield: 110 mg, 70%. 

HPLCts: 1.95 min; Mass spectrum ; Mrf" 529. 

Example 149 

(2^)-^:<2-methoxyethyl)-2-{[4-({3-methoxy-4-[(6-methylpyrldil^-3- 
30 yI)oxylphenyl}amlno)quinazoIin-5-yl]oxy}-A^-methylpropanainide 
Starting amine: (2-meflioxyeaiyl)methylamine. 
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Yield: 105 mg, 69%. 

>JMR Spectrum: (400 MHz; CDCI3) (2 rotamers) 1 .72 (m, 3H), 2,52 (s, 3H), 3.21 
and 3.05 (s, 3H), 3.33 (s, 3H), 3.8-3.4 (m, 4H), 3.92 and 3.90 (s. 3H), 5.72 and 5.45 (q, 
IH), 6.95 and 6.84 (d, IH), 7.01 (m, IH), 7.06 (d, IH), 7.15 (m, IH), 7.53 (m, IH). 7.65 
5 (m, 2H), 7.98 (dd, IH). 8.29 (d, IH). 8.66 (d, IH); Mass soectnim : MH" 518; 

Example 150 

(3^)-l-((2fl)-2-{[4-({3.methoxy-4-((6-methylpyridin-3- 
y0oxyIphenyl}amino)quinazolin-5-yI]oxy}pr6paiioy5iplperidln-3-ol 
10 Starting amine: (i?)-3-hydroxypiperidine hydrochloride (except that 1 eqijivalent of 

triethylamine was added). 
Yield: 105 mg, 67%. 

HPLC te: 2.10 min: Mass spectrum: VTH^ S^n 
The(2iR)-2-{[4-({3-melhoxy-4-[(6-meth)^yridin-3- 
15 yi)oxy]phenyl}amino)qainazolin-5-yl]bxy}propanoic acid used as starting material was 
prepared fiom methyl {2^>.2-{[4-({3-methoxy-4-[(6-methylpytidin-3- 
yi)oxy]phenyl}amino)quinazolin-5-yl]oxy}propanoate using the procedure described in 
Exaoqile SI, starting material. 

Yield: 1.6 g, 83%; NMR Spectrum: (400 MHz; DMSOdfi and CF3CO2D) 1.76 (d, 
20 3H). 2.72 (s, 3H), 3.85 (s, 3H), 5.56 (q. IH). 7.43 (d, IH), 7.54 (m, 2H). 7.67 (dd, HQ, 
7.90 (m, 2H), 8.07 (m, 2H), 8.70 (d, IH), 9.03 (s, IH); Mass spectrum : MH" 447. 

Example LSI 

iV-{3-methoxy-4-((6-methylpyridin-3-yl)oxylphenyl}-5-I(lR)-l-methyl-2-oxo-2- 
25 piperazin-l-yIethoxyJquinazoIin-4-amme 

A mixture of tCTt-butyl 4-((2/?)-2-{[4-({3-methoxy-4-[(6-methyIpyridin-3- 
yl)oxy]phenyl}amino)quinazolin-5-yl]oxy}propanoyl)piperazine-l-carboxylate (100 mg, 
0. 16 mmol) in 5N HCl in propanol (1 ml) was stirred at room temperature for 1 hour. 
Ether was added and the precipitate was coUected to give the title compound as a 
30 hydrochloride salt (82 mg, 80%); NMR Spectrum :. (400 MHz; DMSOdg and CF3CQ2D) 
1.63 (d, 3H), 2.71 (s, 3H), 3.13 (m, IH), 3.25 (m, 3H), 3.62 (m, IH), 3.80 (m, lED, 3.84 (s. 
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3H), 3.98 (m, 2H), 6.05 (q. IH), 7.43 (d, IH), 7.53 (d, IH). 7.63 (d, IH), 7.80 (m. IH), 
7.90 (d, IH), 7.98 (m, IH). 8.12-8.05 (m, 2H), 8.68 (d, IH), 9.03 (s, IH); Mass spectrum : 
MH*"515. 

The tCTt-butyl 4-((2i?)-2- {[4-({3-methoxy-4-[(6-methylpyridiii-3- 
5 yl)oxy]phenyl}amino)quinazblin-5-yI]oxy}propanoyl)piperazine-l-carboxylate used as 
starting material was made according to procedure in Example 148 using l-tert- 
butoxypiperazine as flie amine; Yield: 120 mg, 66%; Mass sp ectrum- MH* 615. 

Examples 152 to 

10 "ITie procedure desCTibed in Bcanq)le 144 was repeated using methyl (2i2)-2-[(4- 

{[3-methyl-4-(pyridin-2-j^oxy)phen3^]amino}quinazolin-5-yl)o^^^ and the 

appropriate amine to give flie descried compound. 

Example 152 

15 (2«)-AyVHlimethyI.2-[(4-{[3-methyl-4<pyri 
yl)oi7]propanamide 

Starting amine: satuiated dimethjdamine in methanol, except that the reacts 
run at rootn tempoature. . 

Tield:140mg,79%. 

20 NMRSpectrum r (400 MHz; CDCI3) 1.74 (d, 3H), 2.23 (s, 3H), 3.06 (s, 3H). 3.15 

(s, 3H), 5.41 (q. IH). 6.82 (d, IH), 6.86 (d, IH). 6.96 (m, IH), 7.10 (d, IH), 7.51 (d, IH), 
7.67-7.59 (m, 2H), 7.82 (dd, IH), 7.92 (d, IH). 8.19 (m, IH), 8.64 (s, IH); Mass spectmm ; 
Mtf'444. 

25 Example 153 

(2«)-iV-ethyl-2-I(4-{[3-methyl-4-(pyridin-2-yloxy)phenyl]amino}quinazoIin-5- 
yl)oxy]propananiide 

Starting amine: saturated etiiylamine in methanol, except that the raction was run at 
room temperature. 
30 Yield: 135 mg, 78%. 
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NMR Spectrum : (400 MHz; CDCI3) 1.13 (t, 3H), 1.85 (d, 3H). 2.23 (s, 3H), 3.37 
(m, 2H), 4.91 (q, IH), 6.30 (m, IH), 6.81 (d, IH), 6.91 (d, IH), 6.97 (m, IH). 7.11 (d, IH), 
7.50 (d, IH), 7.72-7.59 (m, 4H), 8.17 (m, IH). 8.65 (s. IH); Mass spectnim ; MH" 444. 

5 Example 154 

(2if>JV-(2-hydroxyefliyI)-2-[(4-{[3-methyl-4-(pyridin-2- 
yIoxy)phenyl]ainmo}qainazoliii-5-yl)oxy]propanaiiude 

Starting amine: ethanolamine. 
Yield: 105 mg, 66%. 

10 NMR Spectrum: (400 MHz) 1.64 (d, 3H), 2.11 (s. 3H), 3.22 (m, 2H). 3.43 (m, 2H). 

4.76 (m, IH). 5.22 (q, IH), 7.03 (d, 2H), 7.09 (m, 2H), 7.37 (d. IH), 7.74 (t, IH), 7.88-7.76 
(d, 3H). 8.12 (m, IH). 8.48 (bt, IH). 8.53 (s. IH); Mass snectnim : MH* 460. 

Example ISS 

15 (2«)-iVK2-hydroxyethyl)-iV-mefhyl-2-I(4-{[3-methyl-4-(pyridin-2- 
yloxy)phenyI]amlno}qiiinazoliiL-5-yI)oxy]propanamide . 

Starting amine: 2-<methyiamino)eflianol. 
Yield: 100 mg, 61%. 

HPLC tp: 2.16 min; Mass spectrum : Mwr^ AlA 

20 The methyl (2«)-2.[(4-{[3.methyl-4-(pyridin-2-yloxy)phtoyl]amino}quinazolin-5. 

yl)oxy]propanoate used as starting material was made fiom 4-chloro-5-fluoroquinazoline, 
3-mefhyl.4-(pyridin-2-yloxy)amline and methyl (5)-lactate according to the procedure in 
Example 51, starting material. 

5-flu6io-A^.{3-methyl.4<pyridin-2-yloxy)phenyl}quinazolin-4-amine: Yield- 5.9 
25 g, 78%; Massspectrum: Mrf" 347. 

5-methoxy- M {3-methyl-4-(pyridin-2-yloxy)pheayl}quina2»lin-4-amine: Yield: 
3.4 g, 97%; Masssp^frum: MH* 359. 

5-hydroxy.^:{3-methyl-4-(pyridin-2-yloxy)phenyl}quina2olin-4-amine: Yield: 
2.97 g, 97%; Mass sp ectnim- MH^ 345. 

30 Methyl (2/?)-2-[(4-{[3-methyl-4-(pyridin-2-yloxy)phenyl]amino}quinazolin-5- 

yI)oxy]propanpate: Yield: 2.5 g, 71%; KMRSoectnmi : (400 MHz; CDCI3) 1.80 (d, 3H), 
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2.24 (s, 3H). 3.86 (s, 3H), 5.14 (q, IH). 6.78 (d, IH), 6.88 (d, IK), 6.97 (m, IH), 7.11 (d, 
IH), 7.49 (d, IH), 7.74-7.59 (m, 31^, 7.83 (d. IH), 8.19 (m, IH), 8.65 (s, lH):Mass 
spectrum : MfT^ 4-^1 

5 ExamDlfcs1S<^fnl^R 

The procedure described in Examples 148 to 150 was repeated using (2i?)-2-[(4-{[3- 
methyl-4-(pyridin-2-yloxy)phenyl]aniino}quinazolin-5-yl)oxy]pn)pm^^^^ acid and Ihe 
appropriate amine to give the desired compound. 

10 Example ISfi 

4-{(2i?>.24(4-{I3-methylw|<pyridln-2-yIoxy)phenylIaniino}qulnazoM^^^ 
y0oxy]propanoyl}piperaziii-2-oiie 
Starting amine: piperazin-2-one. 
Yield: 90 mg, 50%. 
15 HPLC tff: 2.11 min: Mass spectrum; Mtf^ AWt 

Examiple 1S7 

(2fi>iVK2-methoxyethyl)-At.methyI-2-[(4-{[3-metIiyI-4-(pyridiii-2- 
yloxy)phenyqamino}qiiHiazolin-5-yl)oxy]propanamide 
20 Starting amine: (2-methoxyethyl)methylamine. 
Yield: 95 mg, 56%. 

NMR Spectrum : (400 MHz; CDCI3) (2 rotamers) 1.73 (m, 3H), 2.23 (s, 3H). 3.21 
and 3.04 (s, 3H), 3.34 and 3.32 (s, 3H). 3.8-3.4 (m, 4H), 5.70 and 5.41 (q, IH), 6.97-6.81 
(m, 3H), 7.10 (d, IH), 7.67-7.59 (m, 3H), 7.82 and 7.80 (d, IH), 7.92 (d, IH), 8.20 (m, 
25 8.64 (m, lH);MasssEectam:MH* 488. 



wo 2005/118572 



PCT/GB200S/00221S 



222 

Example 158 

(3«H-{(2i?)-2-((4-{I3-methyl-4-(pyridm-2-yloxy)phenyl]aminb}qutaa2oliii-5- 
y0oxyJpropanoyl}piperidm-3-ol 

Starting amine: (i?)-3-liydioxypiperidine hydrochloride (except that 1 equivalent of 
5 triethylamine was added). 

Yield: 110 mg, 63%. 

IgLCtR: 2.28 min: Mass spectrum : MtT^ 500. 

The (2/2)-2-[(4- {[3-methyl-4-0)yridin-2-yloxy)phenyl]aniino}quinazolin-5- 
yl)oxy]propanoic acid used as starting material was prepared fiwm methyl (2/?)-2-[(4-{[3- 
10 methyl-4-(pyridin-2-yloxy)phenyl]amino}quinazolin-5-yl)oxy]propanoate using the 
procedure described in Example 51, starting material. 

Yield: 1,2 g, 89%; >JMR Spectrum : (400 MHz; DMSOdc and GFjCCfeD) 1.74 (d, 
3H), 2:15 (s, 3H), 5.54 (q, IH), 7.15-7.09 (m. 2H), 7.22 (d, IH), 7.51-7.46 (m, 2H), 7.73 
(m, 2H), 7.88 (m, IH), 8.04 (t, IH), 8.14 (m, IH), 8.97 (s, IH); Mass spectrum : MH* 417. 

15 

Eiample 159 . 

5-I(lR).l-methyl-2-ox(H2-pipera2m-l-ylethoxy]-^^[3-methyl-4-(pyri 
j1oxy)pheiiyl]qiiinazoIiii-4-ainine 

The procedure in Example 151 was repeated using tot-butyl 4-{(2/?)-2-[(4-{[3- 
20 methyl-4-(pyridin-2-yloxy)phenyl]amino}quinazolin-5-yl)oxy]propanoyl}pipera2^ 
cariwxylate to give flie title compound as a hydrochloride salt (80 mg, 78%): NMR 
SESShsm: (400 MHz; DMSOd^ and CFaCXJaD) 1.63 (d, 3H), 2.16 (s, 3H). 3.12 (m, IE), 
3.25 (m, 3H), 3.61 (m, IH), 3.78 (m. IH), 3.96 (m, 2H), 6.03 (q, IH), 7.15-7.10 (m, 2H), 
7.22 (d, IH), 7.47 (d, IH), 7.59 (d. IH). 7.71 (m, IH), 7.81 (d, IH), 7.88 (m, IH), 8.07 (m, 
25 IH), 8.14 (m, IH), 8.95 (s. IH): Mass soectnim : MH^ AS^ 

Thetst-butyl4-{(2/?)-2-[(4-{[3-methyl-4-(pyridin-2- 

yIoxy)phCTyl]amino}quina2olin-5-yl)oxy]propaaoyI}piperazine-l-carboxylate used as 
starting material was made according to procedure in Example 156 using 1-tert- 
butoxycarbonylpiperazine as the amine; Yield: 1 15 mg, 56%; Mass spectrum : MH" 585. 
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Example 160 

{5-I^methyl-4-({5-[(li^>l-methyl-2-mol^>holin•4-yI-2-oxoethoxy]quinazoIill-4- 
yl}ainmo)phenoxy]pyridiii-2-yI}inethanoI 

The procedure described in Examples 138 to 143 was repeated using [5-(4-amino-2- 
5 methylphenoxy)pyridin-2-yl]methanol to give the titie compound (86 mg; 20%); NMR 
SEecfium: (400 MHz; CDCI3) 1.74 (d, 3H), 2.29 (s, 3H), 3.42 (m. IH), 3.57 (m, 2H), 3.74 
(m, 6H), 4.74 (s, 2H). 5.42 (q, lH), 6.84 (d, IH), 6.96 (d, IH). 7.26-7.18 (m, 31^, 7.57 (m,. 
IH), 7.79 (dd, IH), 7.94 (d, IH), 8.32 (d, IH), 8.64 (s. IH); Mass spectnim : MH* 516. 

The [5-(4-amino-2-methylphenoxy)pyiidiii-2-yl]me11ianol used as starting material 
1 0 was made from 2-fluoio-5-iiitiotoluaie and 3-hydroxy-6-hydroxymethy^)yridine (Deady 
L., Australian J, Chem., 1983, 2565) according to Example 51, starting material: 

[5-(2-methyl-4-nitrophenoxy)pyridin-2-yl]methanol: Yield: 6.75 g, 85%; Mass 
SESetem: MH* 261. 

[5-(4-amino-2-mefliylphenoxy)pyridin-2-yI]meflianol: Yield: 0.44 g, 100% (excq)t 
15 that hydrogCTiation was performed in ethanol with platinum oxide as a catalyst); Mass 
SE§Sti3ffi:MEI^231. 

Example 161 

iV.{4-K()-fluoropyridln-3-y0oxyl-3-methyIphenyl}-5-Kli?)-l.methyl-^^^ 
20 2-oxoethoxy]quinaizoIin-4-amine 

The procedure described in Example 138 was repeated using 4-[(6-fluoiopyridin-3- 
yl)oxy]-3-methylaniline to give the title compound (135 mg; 29%); NMR Spectrum ! (400 
MHz; CDQa) 1.74 (d. 3H), 2.29 (s. 3H), 3.57 (m, 2H). 3.74 (m, 6H), 5.40 (q, IH). 6.81 (d, 
IH). 6.87 (m, IH). 6.93 (d. IH), 7.35 (m. IH), 7.50 (d, IH), 7.62 (t. IH). 7.80 (dd, IH). 
25 7.91 (m. IH), 7.95 (d. IH), 8.65 (s. IH): Mass soectnim : MH^ 504 

The 4-[(6-fluoropyridin-3-yl)oxy]-3-meaiylaniline used as starting material was 
made from 2-fluoro-5-nitrotoluene and 3-hydroxy-6-fluoropyridine (Ding Y.S. Nuclear 
Medecine and Biology. 2000, 27, 381) according to Example 51, starting material: 
2-fluoro-5-(2-methyl-4-nitiophenoxy)pyridine: Yield: 2.01 g, 96%. 
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4-[(6-fluoropyridin-3-yl)oxy]-3-methylamline: Yield: 1.67 g, 95% (except that 
hydiogenation was performed in ethanol with platinum oxide as a catalyst); Mass 
spectrum : MH^ 219. 

5 Example 162 

iV-(4-{(6-(fluoromethyl)pyridin-3-yIloxy}-3-methylphenyl)-5-[(lR).l-methyI-2- 
morpholin-4-yl-2-oxoethoxy] qiimazoIm-4-amine 

The procedure described in Example 138 was repeated using 4-{[6r 
(fluoromethyl)pyridin-3-yl]oxy}-3-methylaniline to give the title compound (225 mg; 
10 47%); NMR Spectrum: (400 MHz; CDCI3) 1.74 (d, 3H), 2.27 (s, 3H), 3.56 (m, 2H). 3.74 
(m, 6H). 4.74 (s. 2H), 5.40 (m, IH), 5.45 (d, 2H), 6.81 (d, IH), 6.98 (d, IH), 7.23 (m, IH), 
7.37 (d, IH), 7.51 (d. IH), 7.62 (m, IH), 7.82 (dd, IH), 7.97 (d, IH), 8.37 (d, IH), 8.65 (s. 
IH): Mass spectnim ; MW* SI R 

The 4-{[6-(fluoiomethyl)pyiidin-3-yl]oxy}-3-methylaniline used as starting material 
15 was made as follows: 

(Diefliylamino)sulflir trifluoride (1.56 ml, 1 1.8 imnol) was added to a solution of 
[5-(2-methyl-4-mtrophenoxy)pyiidin-2-yl]methan()l (2.56 g, 9.8 mmol, see Exanq)le 160) 
inDCM(50ml). The mixture was stirred at room tenq>etature for 90 minutes. Saturated 
aqueous ammonium chloride was added. The mixture was extracted with DCM. The 
20 organic layer was dried over magnesium sulfete. After evaptfiation of the solvents, the 
residue was purified by chromatography on siUca gel (eluant: 20% to 30 % ethyl acetate in 
petroleum eflier) to give 2-(fluoromethyl)-5-(2-methyl-4-nitrophenoxy)pyridine as a pale 
solid (2. 1 Ig, 82%); Mass spectrum : MH* 263. 

The 2-(fluoromethyl)-5-(2-methyl-4-mtrophenoxy)pyridine was converted into 4-{[6- 
25 (fluoromethyl)pyridin-3-yl]oxy}-3-methylamline as described in Example 5 1 starting 
material, except that hydrogenation was performed in ethanol with platmum oxide as a 
catalyst; Yield: 760 mg, 41%; Mass spectrum : MH^ 233. 
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Example 163 

Ar-{3-methyI-4-[(l-methyl-liff-pyrazol-4-y0oxy]phenyl}-5-[(l^^ 
morphoUn-4-yl-2-oxoethoxy]qumazoIin-4-aiiime 

The procedure described in Example 138 was repeated using 3-methyl-4-[(l- 
5 methyH/f-pyrazol-4-yl)oxy]amline to give the title compound (338 mg; 84%); NMR 
Spectrum: (400 MHz;) 1.56 (d, 3H), 2.28 (s, 3H), 3.43-3.71 (m, 8H), 3.79 (s, 3H), 5.86 (m, 
IH), 6.91 (d, IH), 7.26 (d, IH), 7.31 (s, IH), 7.33 (d, IH), 7.62 (s, IH), 7.71-7.77 (m, 2H), 
7.90 (d, IH), 8,48 (s, IH); Mass spectrum : MH** 489. 

The 3-methyl-4-[(l-methyl-l/f-pyrazol-4-yl)oxy]amlme used as starting material was 
10 made as follows: 

A solution of liihium bis(trimethylsilyl)amide (IM in hexane, 16.6 ml) was added 
dropwise to a solution of 4-/-butyldimethylsilyloxypyrazole (3.0 g, 15.1 mmol, described 
in Crowell, T. A. ei al PCT Int. Appl., 1999, WO 9929672, preparation 3 p30) in IHF (65 
ml) at room temperature. After 45 miutes, iodomethane (1.13 ml, 18.2 mmol) was added 
15 and the reaction mixture was heated at 40°C for 3 hours. The mixture was then cooled 
down, neutralized with saturated ammonium chloride and extracted with ethyl acetate. 
After eviration, the residue was dissolved in THF, then tetrabutylammpnium fluoride (1 
M in THF, 18.9 ml) and acetic acid (2.16 ml) were added and the solution stirred for 1 
hour. Saturated ammionium chloride was added and the mixture extracted with ethyl 
20 acetate. Evaporation of the solvent and purification of the residue on silica gel (2 to 5% 
methanol in a 1:1 mixture of ethyl acetate and DCM) provided l-methyl-4-hydroxy-lH- 
pyrazole (1.28 g, 86%); Mass spectrum : MH^ 99. 

Sodium hydride (60%, 428 mg, 10.7 mmol) was added portionwise to 1-metiiyM- 
hydroxy-lH-pyrazole (996 mg, 10.1 mmol) m DMA (10 ml). After 15 minutes, 2-fluoro- 
25 5-mtrotoluene (1,58 g, 102 mmol) was added and the mixture was stirred at room 

temperature for 2 hours. The mixture was partitioned between water and ethyl acetate and 
the organic phase was dried, evaporated, and the residue purified on silica gel (40 to 70% 
ethyl acetate in petroleum ether) to give l-methyl-4-(2-methyM-nitrophenoxy)-lH- 
pyrazole as a soUd (2. 1 1 g, 89%); Mass spectrum : MET*" 234. 
30 l-methyl-4-(2-methyM-nitrophenoxy)-lH-pyrazole (2.23 g) was converted into 3- 

methyi-4^[(l-methyl-lH-pyrazol-4-yl)oxy]aniline as described in Example 51 starting 
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material, except that hydrogenatioii was perfonned in ethanol with platinum oxide as a 
catalyst; Yield: 1.62 g, 91%; NMRSpectnim r (400 MHz) 2.08 (s, 3H), 3.72 (s, 3H), 4.78 
(s, 2H), 6.35 (dd. IH), 6.43 (d. IH). 6.66 (d. IH), 7.12 (s. IE), 7.36 (s, IH). 

5 Example 164 

^-(3-*=hIoro-4.[(l.methyl.l^-pyrazol-4.yl)oxylphen^ 
4-yl-2-oxoethoxy]quina2olin-4-amine 

The procedure described in Example 138 was rq>eated using 3-chloio-4-[(l.methyl- 
l^f-pyrazol-4-yl)oxy]aniline to give the title compound (150 mg; 52%); NMRSoectrnm ; 
10 (400 MHz) 1.56 (d, 3H), 3.45-3.71 (m, 8H). 3.81 (s, 3H), 5.87 (m, IH). 7.1 1 (d. IH). 7.31 
(d. IH), 7.37 (d, IH), 7.38 (s, IH). 7.62 (m, IH). 7.74 (s. IH), 7.77 (d. IH). 7.93 (dd. IH). 
8.42 (d. IH). 8.54 (s. IH); Mass sDeetmm : MHr^" ^no . 

The 3-chloro-4-[(l.mefliyl-ljy.pyra2ol.4-yl)oxy]amline used as starting material was 
made as follows: 

15 Sodium hydride (60%. 50 mg. 1.26 mmol) was added porticmwise to 1-methyl^ 

hydroxy-lH-pyrazole (1 18 mg. 1.2 mmol, described in example 104) in DMA (1 ml). 
After 15 minute^ S^hlorp^fluoro-nitrobeiizene (211 mg, 1.2 mmol) was added and flie 
leactionmixturewasstitredatroomtemperatureforlhour. The mixture was partitioned 
between water and ethyl acetate and the organic phase was dried, evaporated, and the 

20 residue purified on sihca gel (40 to 70% ethyl acetate in petrolemn ether) to give 1-methyl- 

4-(2-chlorQ.4.nitrophenoxy).lH-pyrazole as a soKd (248 mg. 81%); Mass spectrum r MH* 
254. 

l-methyl^<2-cWoro^-nitrophenoxy)-lH-pyrazole was converted into 3-chIoro-4-[(l- 
melhyl.lH-pyiazol-4-yl)oxy]aniline as described in Example 5 1 starting material, except 
25 that hydrogenation was perfonned in ethanol with platinum oxide as a catalyst; Yield: 129 
mg. 63%: Mass sp ectrum- A/mr^ 004 
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Example 165 

5-[(li?>l-methyI-2-moipholin-4-yl-2-oxoethoxyl-A:.(3-methyI-4-(pyridin-2- 
yImethoxy)pheiiyl]quiiiazoIi]i-4 -amine 

The procedure described in Example 138 was repeated using 3-methyl-4-(pyridin- 
5 2-ylmethoxy)aniUne (AstraZeneca, PCT Int. Appl. WO2003040108, example4.4) to give 
the title compound (100 mg; 30%); NMR Spectrum ; (400 MHz) 1.56 (d, 3H). 2.29 (s. 3H), 
3.8-3.3 (m. 8H), 5.21 (s, 2H), 5.84 (q. IH), 7.01 (d, IH), 7.25 (d, IH), 7.33 (m, 21^, 7.56 ' 
(d, IH). 7.73 (m, 2H), 7.81 (d, IH), 7.86 (m. IH), 8.46 (s, IH), 8.59 (d, IH), 10.88 (s. IH); 
Mass spectrmn r MTT^ snn 



10 



15 



Examples 166 to 169 

The procedure described in Example 144 was r^ted using methyl (2R)-2-[(4- 
{[3-cmoio-4-(pyridin-2-yloxy)phenyl]amino}quinazolin-5-yl)oxy]pi^ and the 
^propriate amine to give the desired compound. 



Example 166 

(2«)-2-[(4-{[3H:hloro^^yridm-2-yloiy)phenyllammo}qumazolin-^^^^ 
dimetby^ropanandde 

Starting amine: saturated dimetfaylamine in methanol (the reaction was run at room 
20 tenq)erature). 

Yield: 131 mg, 64%. 

NMR Spectrum: (400 MHz; DMSOdg and CF3CO2D) 1.61 (d, 3H), 2.96 (s, 3H), 
3.14 (s, 3H), 5.99 (q. IH). 7.17 (m. 2H), 7.47 (m, 2H). 7.66 (d. IH), 7.91 (m, 2H), '8.07 (t, 
IH), 8.14 (m. IH), 8.21 (m, IH), 9.02 (s, IH); Mass spectnini : MH" 464. 

25 

Example 167 

(2i?)-2.[(4.{[3-cWoro.4-(pyridm-2-yloxy)phenyqamino}qumazolin-5-yI)oxyl-^^^ 
hydroxyethyO-iV-methylpropanamide 

Starting amine: 2-(methylamino)ethanol. 
30 Yield: 180 mg, 81%. 
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■ MMRSpectruin: (400 MHz; DMSOd<; and CF3CO2D) (2 rotamers) 1.63 (m, 3H), 
3.17 and 2.94 (s, 3H), 3.70-3.40 (m, 4H). 6.05 and 5.96 (q, IH), 7.17 (m, 2H), 7.51-7.45 
(m, 2H). 7.64 (m. IH), 7.91 (m, 2H), 8.06 (m. IH). 8.25-8.15 (m. 2H), 9.01 (m, IH); Mass 
spectrum : MEI^ 494. 
5 ■ ■ 
Example 168 

(2«)-2-[(4-{[3-chIoro-4-(pyridm-2-yIoxy)phenyllaiiiino}quma2oIm.5-yOox^^ 
hydroxyethyl)propanamide 

Starting ainine: ethanolamine. 
10 Yield: 137 mg, 65%. 

NMR Spectrum: (400 MHz; DMSOd^ and CF3CO2D) 1.69 (d. 3H), 3.25 (m, 2H), 
3.47 (m, 2H), 5.40 (q, IH). 7.17 (m, 2H), 7.39 (d, IH). 7.49 (m, 2H), 7.86 (m. IH). 7.90 
(m. IH), 8.07 (t, IH), 8.15 (m, IH), 8.20 (m, IH), 9.02 (s, IH); Mass spectmm : MH" 480. 

15 Example 169 

(2fi).2.[(4-{[3<Moro-4-(pyridln-2-yloxy)phenynamtao}quinazolto^^ 
iV-(2-hydroxyethyI)propanamide 

Starting amine: 2-(ethyianiino)e£hanol. 
Yield: 115 mg, 50%. 

20 NMRSpectnim: (400 MHz; DMSOdg and CP3CO2D) (2 rotamers) 1.20 and 1.10 (t, 

3H). 1.63 (m.3H), 3.70-3.20 (m,6H), 6.03 and 5.94 (q,lH), 7.17 (m,2H). 7.50-7.45 (m, ' 
2H), 7.71 and 7.64 (d, IH), 7.91 (m, 2H), 8.06 (m, IH), 8.25-8.15 (m, 2H), 9.01 (m, IH); 
Mass sp ectniTTi; MH* 508. 

The methyl (2/?)-2-[(4-{[3-cWoro-4-(pyridin-2-yloxy)phenyl]amino}quinazolin-5- 
25 j1)oxy]propanoate was prq)ared as follows: 

Sodium hydride (0.46 g, 60% dispersion in oil, 1 1 .4 mmol) was added portionwise 
to a solution of 2-hydroxypyridine (1.08 g. 11.4mmol). Thereactionmixtui^ was stirred 
at room temperature for 30 minutes. 2-Chloro-l-fIuon>-4-mtroben2ene (2 g, 11.4mmol) 
was added. The reaction mixture was then stiircd at room temperature for 18 hours. The 
30 mixture was diluted with water and extracted with ether. The organic layer was washed 
with water and brine, and dried over magnesium sulfete. After evaporation of the solvents. 
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the residue was purified by chromatography on siUca gel (eluant: 0% to 12% ethyl acetate 
in petroleum eflier) to give 2-(2-chloro-4-nitrophenoxy)pyridine as a solid (1 .23 g, 43%). 
NMR Spectrum : (400 MHz; CDCh) 7.10 (m, 2H), 7.37 (d, IH), 7.80 (m. IH), 8.20-8.14 
(m, 2H),8.40(s, IH). 

5 The 2-(2-chloro-4-mtrophenoxy)pyridine was converted into .3-chIoro-4-(pyridin-2- 
yloxy)aniline as described in Example 51 starting material, except that hydiogenation was 
performed in ethanol with platinum oxide as a catalyst; Yield: 375 mg, 85%; Mass 
spectrum : MFf^ 221 

The procedure described in Example 51 starting material Was repeated with 3-chloro- 
10 4-(pyridin-2-yloxy)aniIinei 4-chloro-5-fluoroquinazoline and methyl (5)-lactate to give: 

A^-[3K;moro-4-Q)yridin-2-yloxy)phenyI]-5-fluoroquihazolin-4-amine as a beige soUd 
(4.1 g. 96%): Mass speclmm ; T^Afil 

i\^-[3KJWoro-4-(pyridin-2-yloxy)phenyl3-5-mefhoxy<piinazolin-^ soUd 
(4.67 g, 100%); Massspectnim ! MH*" 379. 

15 4-{[3H5Moio-4-Q)yridin-2-yloxy)phenyl]amino}quinazolin-5K>lasapdeyeU^^ 
(4.73. 95%): Mass spectnim- MH^ 

methyl (2/?)-2-[(4-{[3-cWoro-4-(pyridin-2-yloxy)phenyl]amino}quinaz^ 
yl)oxy]propanoate (4.65 g, 80%) (except that DTAD was used instead of DEAD); Mass 
.SE§ctrum:MH*"451. 

20 ' 

Examples 170 to m 

The procedure described in Examples 148 to 150 was repeated with (2/?)-2-[(4-{[3. 

cmon>-4-(pyridin-2-yloxy)phenyl]amino}quina2X)Un-5-yl)oxy]propanoic acid and fl^^ 
^propriate amine to give the desired compound. 

25 

Example 170 

A^[3.chIoro-4-(pyridin-2-yIoxy)phenylJ-5-[(liJ)-l-methyl-2-morpholin-4^^^ 
oxoetfaoxy]quuiazoIin-4-amine 

Starting amine: moipholine. 
30 Yield: 150 mg, 52%. 
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NMR Spectrum: (400 MHz; DMSOdg and CF3CO2D) 1 .62 (d, 3H), 3.70-3.45 (m, 
8H), 6.02 (q. IH). 7.17 (m, 2H), 7.47 (m, 2H), 7.63 (d, IH), 7.90 (m, 2H), 8.08 (t, IH), 
8.13 (m, IH), 8.20 (m, IH), 9.03 (s, IH); Mass spectrum ; Mrf" 506. 

5 Example 171 

l-{(2Jf)-2-I(4-{[3-chIoro-4-(pyridin-2-yloxy)phenyqamino}quinazolm-5- 
yI)oxy]propanoyI}piperidiii-3-ol 

Starting amine: 3-hydroxypiperidine. 

Yield: 85 m& 35% 

10 IgLCtR: 2.94 min: Mass snectmin : MTT^ son 

Example 172 

4-{(2«)-2-[(4-{I3-chIoro-4Kpyridm-^yloxy)phenyl]amlno}qainazolin^ 
yQoxy]propanoyI}piperazin-2-one 

15 Starting amine: piperazin-2-one. 

Yield: 150 mg, 63% 

HPLCfe: 2.71 min; Mass spectrum; MH* 519. 

Examplei73 

20 (2^>2-((4-{p.cWor<>4-(pyridin.2-yIoxy)phenyl]amino}quinazoiin-5-yl)o^^ 
mediosyethyQ-JV-methylpropaDamide 

Starting amine: (2-methoxyethyl)methylamine. 
Tield: 140 mg, 61%. 

miR Spectrum: (400 MHz; DMSOd^ and CF3CO2D) 2 rotamers; 1.56 (m, 3H), 
25 3.10 and 2.88 (s, 3H), 3.18 (s, 3H), 3.72-3.45 (m, 4H). 5.97-5.88 (m, IH), 7.11 (m, 2H), 
7.42 (m, 2H). 7.58 (d, IH), 7.83 (m, 2H), 7.99 (m. IH). 8.16-8.05 (m, 2H), 8.95 (m, IH); 
Mass spectrum ; lUTT^ ^ns 

The(2i?)-2-[(4-{[3-cMoro-4-(pyridin-2-yloxy)phenyl]amino}quinazolin-5- 
yl)oxy]propanoic acid was prepared fiom methyl (2«>2-[(4-{[3-chIoro-4-(pyiidin-2- ' 
30 yloxy)phenyl]amino}quina2oliti.5-yl)oxy]propanoate using the procedure described in 
Example 51 starting material; Yield: 225 g, 79% (solid); Mass spectmm ; MH" 437. 
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Example 174 

iV-[3-chloro-4-(pyridin-2-yIoxy)phenyl]-5-[(li^)-l-^^ 
ylethoxyjquinazolin^-amme 

The procedxire described in Example 151 was repeated using tert-butyl 4-{(2i?)-2- 
5 [(4-{[3-cmoro-4-(pyridin-2~yloxy)phenyl]ainino}quinazoUn-5- . 

yl)oxy]propanoyl}piperazine-l-carboxylate to give the title compound as a hydrochloride 
salt (130 mg, 71%); >nV[R Spectrum: (DMSOde and CF3CO2D) 1.62 (d, 3H), 3.11 (m, IH), 
3.26 (m, 3H), 3.61 (m, IH), 3.78 (m, IH), 3.95 (m, 2H), 6.03 (q, IH), 7.17 (m, 2H), 7.50 
(m, 2H), 7,60 (d, IH), 7.90 (m, 2H), 8.19-8.08 (m, 3H), 9.03 (s, IH); Mass spectrum : MH^ 
10 505. 

The tst-^butyl 4-{(2iZ).2"[(4-{[3-chloro-4-(pyridin.2- 
yloxy)phenyl]amino}quinazolin-5-yl)oxy]propanoyl}piperazine-l-caA used as 
starting material was made according to the procedure in Example 170 usmg l4ert- 
butoxycarbonylpiperazine as the amine; Yield: 180 mg, 65%; Mass spectrum : MH*" 605. 
15 . 

Example 175 

iV-[3-chloro-4<l^-fUazol-2-yIo3gr)phenyq-5-[(li?)-l-m^ 
oxoethoxy]qainazoIin-4-amme 

The procedure described in Examples 138 to 143 was repeated using 3-chloio-4- 
20 (l,3-thiazol-2-yloxy)aniline to give the title compound (135 mg mg; 40%); NMR 

Spectrum: (400 MHz) 1.57 (d, 3H), 3.80-3.50 (m, 8H), 5.89 (q, IH), 7.25 (m, 2H), 7.35 (d, 
IH), 7.40 (d, IH), 7.58 (d, IH), 7.79 (t, IH), 8.12 (dd, IH), 8,55 (d, IH), 8.62 (s, IH), 
11.32 (s, IH): Mass spectrum : MH^ 512. 

The 3-chloro-4-(l,3-thiazol-2-yloxy)aniline used as starting material was prepared 
25 from 2-chlorothiazole and 4-amino-2-chlorophenol using the procedure described in 
Example 138 starting material; Yield: 0.52 g, 33% (brown oil); Mass spectrum : mt 227. 
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Example 176 

(25)-^»Ar-dimethyK2-{[4-({3-methyl-4-[(6-methylpyridiii-3- 
yl)oxy]phenyl}amiiio)qumazoIiii-5-yI]oxy}propaiiaiiiide 

Sodium hydride (66 mg, 1.66 mmol, 60% in oil) was added portionwise to a 
5 mixture of 5-£luoro-M{3-me%l-4-[(6-methylpyridin-3-yl)oxy]pheny^ 

amine (300 mg, 0.83 mmol, described in example 51, starting material) and (2S)-2- 
hydroxy.i\r,Ar-diniethylpropanamide (188 mg, 2.5 mmol, Larcheveque et al. Synthesis, 
1986, 60) in THF (3 ml). The mixture was stiired at VCC for 4 hours. After cooling, the 
mixture was evaporated to dryness, extracted with a.mixture of water and DCM. The 

10 organic layer was dried over magnesium sulfate. After evaporation of the solvents, the 
residue was directly injected on an HPLC column (C18, 5 microns, 19 mm diameter, 100 
mm length) of a prq)arative HPLC-MS system eluting with a mixture of water and 
acetonitrile containing 2g/l of ammonium carbonate (gradient). After evaporation of the 
solvente, the mixture was dissolved in dichloromethane and evaporated under vacuum to 

15 give the tifle compound (220 mg, 58%) as a white foam: NMR Spectrum: r40Q MHz; 
CDCI3) 1.73 (d. 3H). 2.28 (s, 3H), 2.52 (s. 3H), 3.07 (s. 3H), 3.15 (s, 3H), 5.42 (q, IH). 
6.80 (d, IH), 6.93 (d, IH), 7.1 1-7.05 (m, 2H), 7.46 (d, IE), 7.60 (t, IH), 7.79 (dd, IH), 
7.94 (d, IH), 8.29 (d, IH). 8.64 (s, IH): Mass spectrum : MTT^ 4SS 

20 Example 177 

(2«)-2-{[4-({3-chloro-4-[(6-methylpyridin-3-yI)oxy]phenyl}amino)qumazolin-5- 
ylloxy}-A^-(2-hydroxyethyI)-iV-methylpropanamide 

The procedure described in Example 144 was repeated using methyl (2/2)-2-{[4- 

({3-chloro-4-[(6-methylpyridin-3-yl)oxy]phenyl}amino)quinazolin-5-yl]oxy}propanoate 
25 and 2-(methylamino)ethanol to give the title compound (160 mg, 73%) except that ftie 
mixture was heated for 1 8 hours and no molecular sieves were used; NMR Spectrum : (400 
MHz) (2 rotamers) 1.60 (m, 3H), 2.45 (s, 3H). 3.18 and 2.94 (s, 3H), 3.7-3.4 (m, 4H), 4.98 
and 4.74 (t, IH). 5.92 and 5.82 (m. IH), 7.26-7.23 (m, 3H), 7.40-7.35 (m, 2H), 7.75 (m, 
IH). 8.04 (m, IH). 8.23 (s, IH). 8.54 (m, IH), 8.60 (s, IH), 1 1.24 (br s. IH); Mm 
30 spectrum : MH^SQ«. 
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The methyl (2/?)-2- {[4-({3-chloro-4-[(6-methylpyridin-3- 
yl)oxy]phenyl}aimno)qumazolin-5-yl]oxy}propanoate used as starting material was made 
fixjm 4-chloro-5-fluGroquinazoline, 3-chloro-4-[(6-methylpyridm-3-yl)oxy]aiiiline (see 

Example 125, startmg materid) and methyl (5>lactate according to the procedure 
5 described in Exanq)le 51, starting material. 

Ar-{3-cmoro4-[(6-methylpyridin-3-yl)oxy]phenyl}-5-fluoroquina2»lin-4-amine: 
Yield: 3.48 g, 83%; Mass spectrum : MET* 381, 

iV-{3-cWoro-4-[(6-methylpyridin-3-yl)oxy]phenyl}-5-methoxyquinazolin-4-anm 
Yield: 2.92 g, 98%: Mass spectrum : MH^ ^Q^ 

10 ^-{3-cWoro-4-[(6-methylpyridin-3-yl)oxy]phenyl}-5-hydioxyquinazolin-4-^ 
Yield: 2.6 g, 93%: Mass spectrmn: MH* 379. 

Methyl (2/J>2-{[4-({3-chloro-4-[(6-metJiylpyridin-3- 
yl)oxy]phenyl}amino)quma2»lin-5-yl]oxy}propanoate: Yield: 2.65 g, 86%; NMR 
SEecto^: (400 MHz; CDCI3) 1.80 (d, 3H). 2.54 (s, 3H), 3.89 (s, 3H), 5.17 (q, IH), 6.81 
15 (d. IH), 7.05 (d, IH), 7.10 (d, IH), 7.16 (m, IH). 7.51 (d, IH). 7.64 (t, IH), 7.83 (m, IH). 
8.30 (m, 2H), 8.69 (s, IH). 10.5 (fa s. IH): Mass spectnnn : MTT^ 4«s 

Example 178 

(2«)-2-{[4-({3-chIoi^-[(6-methylpyridin-3-y0oxyJphenyl}amino)quina2oIm-5- 
20 yl]oxy}-W.dimethylpropanainide 

The procedure described in Example 144 was repeated using methyl (2/?)-2-{[4- 

({3K;hIoro-4-[(6-methylpyridin-3-yl)oxy]phenyl}amino)quinazolin-5-yl]oxy}propanoate 
and saturated dimethylamine in methanol (2 ml) to give the title compound (1 10 mg, 52%) 
excq)t that the reaction was run at room temperature; NMR Spectrum : (400 MHz) 1.57 (d, 
25 3H), 2.45 (s, 3H), 2.94 (s, 3H), 3.14 (s. 3H), 5.86 (q, IH), 7.25 (m, 3H). 7.40-7.35 (m, 2H), 
7.77 (t, IH), 8.05 (dd, IH), 8.23 (s, IH), 8.54 (d, IH). 8.60.(s. IH), 1 1.27 (br s, IH); Mass 
spectrum ! MTr^A7« 
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Example 179 

iV-{3-chloro-4-[(6-nuoropyri(«n-3-yl)oxylphenyI}rS-I(l^)-l.methyl-2-moipholin-4-y^ 
2-oxoetIioxy]quuiazolin-4-amine 

The procedure described in Example 138 was repeated using 3-chloro-4-[(6- 
5 fluoropyridin-3-yl)oxy]amline to give the title compound (350 mg; 72%); NMR Spectrum : 
(400 MHz; CDCI3) 1.73 (d. 3H). 3.56 (m, 2H). 3.74 (m. 6H). 5.41 (q. IH). 6.83 (d, IH), 
6.89 (m, IH), 7.07 (d, IH), 7.38 (m. IH), 7.50 (d, IH), 7.63 (t, IH), 7.94 (m, IH). 7.99 (m. 
IH), 8.43 (d, IH), 8.69 (s, IH); Mass spectrum : MH* 524. 

The 3-chloro-4-[(6-fluoropyridin-3-yl)oxy]aniline used as starting material was 
1 0 made ftom 3-chloro-4-fluoro-nitrobeiizene and 3-hydioxy-6-fluoiopyridine (Ding Y.S. 
Nuclear Medecine and Biology, 2000, 27, 381) according to Example 51, starting material: 

2- fluoro-5-(2-chloro-4-nitroplieno3Qr)pyridine: Yield: 2.31 g, 92%. 

3- cWoro-4-[(6-fluoropyridin-3-yl)oxy]aniline: Yield: 1.95 g, 90% (except that 
hydrogenation was performed in elfaanol with platinum oxide as a catalyst): Mass 

15 spectrum : MH* 239. 

Example 180 

^^[3Mdaoro-4-(pyrazm-2-yIoxy)phenyl]-5-[(U^)-l.methyI-2-moIphoUn-4-yI-2- 
oxoethoxy]quinazoliii-4-aiiiine 

20 The procedure described in Example 138 was repeated using 3-chloro-4-(pyrazin- 

2-yloxy)aniline to give the title compound (S6 mg; 28%); NMR Spectrum : (400 MHz) 1.57 
(d, 3H), 3.8-3.3 (m, 8H). 5.89 (q, IH), 7.35 (d, IH), 7.40 (d, IH), 7.44 (d, IH), 7.79 (t, IH), 
8.06 (dd, IH). 8.21 (m, IH), 8.41 (d, IH), 8.47 (d, IH), 8.60 (s. IH), 8.67 (d. IH), 11.29 
(br s , IH); Masssgecfrum: MH* 507. 

25 The 3-chloro-4-(pyrazin-2-yloxy)amIine used as starting material was made as follows: 
Potassium hydroxide (479 mg, 8.5 mmol) was added to a solution of 4-amino-2- 
chlorophenol (1.22 d, 8.5 mmol) in DMA (10 ml). The mixture was heated at 60 »C for 30 

minutes. 2-Chloropyra2ine (0.76 ma, 8.5 mmol) was added and the mixture was heated at 
135T for 1 8 hours. After cooling and evaporation of the solvents, the residue was 
30 triturated in ether. The insoluble was filtered off! Hie filtrate was collected and dried over 
magnesium sulfate. After evaporation of flie solvents, fixe residue was purified by 
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chromatography on sUica gel (eluant: 30% ethyl acetate in petroleum ether) to give 3- 
chioro-4-(pyrazin-2-yloxy)aniline (1 .35 g, 52%) as a Ught brownish oil. Mass spectrum : 
MH^222. 

5 Example 181 

iV-[3-chloro^^l^-thiazol-5-yloxy)phenyl]-5-[(li!)-l-methyl-2-moipholin-4-yI-2- 
oxoetho^]qaiiiazoIin-4-amine 

The procedure described in Example 138 was repeated using 3-chloro-4-(l,3- 
thiazoI-5-yloxy)aniline to give the title compound (220 mg; 43%); NMR Spectnimr (400 
10 MHz; CDCI3) 1.72 (d, 3H), 3.56 (m. 2H), 3.74 (m, 6H), 5.40 (q. IH), 6.82 (d, IH), 7.14 (d, 
IH). 7.46 (s, IH), 7.50 (d, IH). 7.62 (t, IH), 7.95 (dd, IH), 8.40 (m, 2H), 8.68 (s, IH); 
Mass spectrum ! MH* ^17 

The 3-chloro-4-(l,3-thiazol-5-yloxy)aniline used as starting material was made as 

, follows: 

15 Sodium hydride (20.4 g, 511 mmol, 60% in oil) was added portionwise to a 

solution of 2-chlorophenol (64.7 g, 503 mmol) in THF (600 ml) whUe cooling. The 
mixture was stitred at fijr 30 minutes at room temperature, then was heated at 70*0 and 2- 
amino-5-bromothiazole (30 g, 168 mmol, free base) was added. The mixture was heated at 
SO'C for 2 hours. After cooling, the solvents were ev£q)orated. The residue was partitioned 
20 in a mixture ofethyl acetate and water. The organic layer was dried over magnesium 
sulfete. After ev^oration of the solvents, the residue was purified by chromatography on 
siUca gel (eluant: gradient of etiiyl acetate in petroleum ether) to give 5-(2-chlorophenoxy)- 
l,3-lhiazol-2-amine (11.89 g, 31%) as a Ught brownish solid. NMR Spectrum : (mUHz; 
CDQs) 4.92 (m, 2H), 6.79 (s, IH), 7.03 (m, IH), 7.11 (d, IH), 7.20 (m, IH), 7.40 (dd, IH). 
25 An aqueous solution of sodium nitrite (5.6 g, 78.7 mmol) in water (32 ml) was 

added dropwise over 45 minutes to a suspension of 5-(2-chlorophenoxy)-l,3-thiazol-2- 
amine (1 1.89 g, 52.5 mmol) in 84% phosphoric acid (107 ml) and 69% nitric acid (16.8. 
ml) cooled at -10°C. The mixture was stirred at -10°C for one hour. Hypophosphorous 
acid (32.6 ml, 50% aqueous solution, 247 mmol) was added dropwise at -10°C. The 
30 mixture was stirred at -10°C for 2 hours and at room tempwature for 18 hours. The 
mixture was cooled to -50''C and a concentrated solution of aqueous sodium hydroxide 
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was added dropwise until pH 7 while maintaining the temperature of the mixture below 
O^^C. The mixture was diluted with water and extracted with DCM. The organic layer was 
dried over magnesium sulfate. After evaporation of the solvents, the residue was purified 
by chromatography on siUca gel (eluant: 20-30% ethyl acetate in petroleum ether) to give 
5 5-(2-chlorophehoxy)-l,3-thiazole (4.17 g, 38%) as an orange oil; NMR Spectrum : (400 
MHz; CDCI3) 7.14«7.08 (m, 2H), 7,23 (m, IH), 7.45 (m, 2H), 8.44 (s, IH). 

90% Nitric acid (10.57 ml, 151 mmol) was added diopwise to a solution of 5-(2- 
chlorophenoxy>l,3-thiazole (4 g, 18.90 mmol) in DCM (5 ml) at O^C. The mixture was 
stirred at room temperature for 17 hours. Ice was aidded and the pH of the solution was 

1 0 adjusted to 7 by addition of sodium carbonate. The mixture was extracted with ethyl 
acetate. The organic layer was dried over magnesium sulfete. After evaporation of the 
solvents, the residue was purified by chromatogr^hy on silica gel (eluant: 30-50% efliyl 
acetate in petroleum ether) to give 5-(2-chloro-4-nitrophenoxy)-l,3-thiazole as a pale solid 
(4.1 i SS%): Mass spectrum : MTT^ 257 

15 5-(2-Chloro-4-nitrophenoxy)-l ,3-thiazole was converted into 3-chloTo-4-(l ,3^ 

thiazol-5-yloxy)aniline by hydrogenation according to the procedure described in Example 
51, starting material except fliat it was performed in methanol with platinum oxide as a 
catalyst; Yield: 0.86 g, 90%; Mass spectrum : MH^ 227, 

20 Example 182 

Pharmaceutical compositions 

The following illustrates representative pharmaceutical dosage forms of the 
invention as defined herein (the active ingredient being termed "Compound X") which 
may be prepared, for therapeutic or prophylactic use in humans: 



25 

(a) Tablet! mg/tablet 

Compound X 100 

Lactose Ph,Eur 1 32.75 

Croscarmellose sodium.. 12.0 

30 Maize starch paste (5% w/v paste) 2.25 

Magnesium stearate 3,0 
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(b) Injection I (50mg/ml) 

Compound X 5.0% w/v 

IM Sodium hydroxide solution 15.0% v/v 

0. IM Hydrochloric acid (to adjust pH to 7.6) 

5 Polyethylene glycol 400 4.5% w/v 

Water for injection to 100%. 



The above conq)ositions may be prepared by conventional procedures well known 
in the pharmaceutical art. For example, Tablet I may be prepared by blending the 
10 conaponents together and compressing the mixture into a tablet 
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CLAIMS 

1 . A quinazoline derivative of flie fonnula I: 



5 




I 

whereiii: 

m is 0, 1 or 2; 

each wUch my be &e same or different, is sele(^ed fitmi hydroxy, 
10 (l-6C)aIkoxy, (3-7C)cycloaIkyl-oxyand (3-7C)cycloalkyl-(l-6G)alkoxy, 

and wherein any CH2 or CH3 groip within an sobstituent optionally bears on 
each said CH2 or CH3 group one or more substituents indq)eDdently selected fiom 
halogeno, (l-6C)alkyl, hydroxy and (l-6C)alkoxy; 
R^ is hydrograi or (MQalkyl; 
15 nisO, 1,2,3 or4; 

each R^ which may be the same or diflForent, is selected from halogeno, cyano, (1- 
4C)al]q'l. trifluoromethyl, (l-4C)alkoxy, (2-4C)alkenyl and (2-4C)aJkynyl; 

X' is selected from 0, S, SO, SO2, N(R^^), CH(0R"), C0N(R"), N(R^^)C0, 
S02N(R'^, N(R")S02. 0C(R")2, C(R%0, SC(R}\ C(R")2S, CO, C(R")2N(R'') and 
20 N(R")C(R")2, wherein each R", which may be the same or different, is hydrogen or 
(l-6C)alkyl; 

is aiyl or heteroaryl, 

and wherein optionally bears one or more substituents, which may be the same 
or different, selected from halogeno^ cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 
25 sulfamoyl, formyl, mercapto, (l-6C)alkyl, (2-8Qalkenyl, (2-8C)alkynyl, (l-6C)alkoxy, 
(2^C)aIkenyloxy, (2.6C)aIkynyloxy, (l-6C)aIkylthio, (l-6C)alkylsulfinyl, 
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(l-6C)alkylsuIfonyl, (l-6C)alkylamino, di-[(l-6C)'alkyl]amino, (l-6C)alkoxycaibonyl, 
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (3-6C)alkenoyl, 
(3-6C)alkynoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylammo, (3-6C)alkenoylammo, N-(l-6C)alkyl-(3- 
5 6C)alkenoyiamino, (3-6C)alkynoylaimno, N-(l-6C)alkyl-(3-6C)alkynoylammo, 
H-(l-6C)alkylsulfamoyl, N,N-di-[(l-6C)alkyl]sulfamoyl, (l-6C)a]kylsulfonylamino, 
N-<l-6C)alkyl-(l-6C)alkylsulfoiiylamino, and a group of the formula: 

wherein is a direct bond or is selected from O, CO and N(R'), wherein is 
10 hydrogen or (l-6C)aIkyl, and R' is selected ftom halogeno-(l-6C)aIkyl, 

hydioxy-(l-6C)alkyl, caiboxy-(l-6C)alkyl, (l-6q)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, 
amino-Cl^Qalkyl, N-(l-6C)alkylamino^l-6C)alkyl N.N- 
di-[(l-6Qalkyl]andno-(l-6C)alkyl,(2-^Qa]kanoylamino-(l-6C)alkyl, 
M-<l-6C)aIkjd-(2-6Qalkanoylamino-(l-6Qalkyl, 
15 (l-6Qalkoxycaibonylamiiw-(l-69allqrl,caAamoyl-(l-^Qalkyl^ 

N<l-6QaIkylcaibamoyHl-6C)alkyl,mi-di-[(l-6C)alkyl]caib (l- 
6C)alkyltbio-(l-6C)a]kyl, (l-6C)alkylsulfinyl-(i-6Qalkyl, (l-6C)alkylsulfonyl-(l- 
6C)alkyl, sulfemoyl(l-6C)alkyl, N-(l^alkjdsulfemoyl(1.6C)a]kyl, N,N 
di-(l-6C)alkyIsulfiimoyl(l-6C)aIkyl, (2-6C)alkanoyl-(l-6C)alkyl, (2-6C)alkanoyloxy-(l. 
20 6C)alkyland(l-6C)alkoxycarbonyl-(l-6C)alkyl, 

and wherein any CH2 or CH3 group within -X'-Q' optionally bears on each said 
CH2 or CH.3 group one or more substituents independently selected from halogeno, (.1- 

6Qalkyl. hydroxy, cyano, amino, (l-4C)aIkoxy, (l-4C)alkylamino and di-[(l- 
4C)alkylamino]; 

25 and R^, which may be the same or different, are selected from hydrogen and (,1- 

6C)aIkyl,or 

R" and R^ together with the carbon atom to which they are attached fonn a (3- 
7C)cycloalkyl ring, 

and wherein any CH2 or CH3 group within any of R^ and R^ optionally bears on 
30 each said or CH3 group one or more substituents independently selected from 
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halogeno, hydroxy, cyano, (l-6C)alkoxy, amino, (2-6C)alkanoyl, (l-6C)alkylaniino and di- 
[(l-6C)a]kylammo]; 

and R', which may be the same or different, are selected from hydrogen, (1- 
6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-7C)cycloalkyl, (3-7C)cycloaIkyl-(l-6C)alkyl, 
5 (3-7C)cycloaIkenyl, (3-7C)cycIoalkenyl-(l-6C)alkyl, heterocyclyl and heterocyclyl-(l- 
6C)alkyl,or 

R* and R' togeflier with the nitrogen atom to which they arc attached form a 
saturated 4, 5, 6 or 7 membered heterocyclic ring which optionally contains one or more 
additional heteroatoms independcaitly selected from oxygen, S, SO, SO2 and NR'", wherem 

10 r" is selected from hydrogen, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)a]kynyl, 
(l-6Qalkylsulfonyl, (l-6C)alkylcaibonyl and (l-6C)alkoxycaibonyl, 

and wherein any hetCTOcyclyl groxq) within an R* or an R' substituent or any 
heterocycUc ring formed by R^ R' and the nitrogen atom to which they are attached 
optionally bears one or more substituents, which inay be the same or different, selected 

15 from halogaio, trifluoromefliyl, cyano, nitro, hydroxy, amino, formyl, mercapto, 

(l-6QaiBcyi, (2-^)alkenyl, (2^QaIkynyi, hydroxy-(l-6Qalkyl, (1-6^^ 

(l-6C)alkyltMo, (l-6C)alkylsulfinyl, (l-6Qalkylsulfonyl, (l-6Qalk^^ 

di-[(l-6C)alkyl]amino, (2-6C)alkanoyI, (2-6C)alkanoyloxy and from a group of the 
fomiula: 

to -X3-R" 

wherein is a direct bond or is selected from O, CO, SO2 and N(R*^), wherein R^^ 

is hydrogen or (MQalkyl, and R" is selected fix)m halogeno-(l-4C)alkyl, 

hydroxy-(l-4C)alkyl, (l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)aIkyl. amino-(1.4C)alkyl. 

N-(l-4C)alkylamino-(l-4C)aIkyl and N^-di-[(l-4C)alkyl]amino-(l-4C)alkyl, 
5 and whwein any heterocyclyl group within an R* or an R' substituent or any 

heterocycUc ring formed by R^ R^ and the nitrogen atom to which they are attached 

optionally bears 1 or 2 0x0 or thioxo substituents, 

and wherein any CH2 or CH3 group within an RSr an R^ substituent, other than a 

CH2 group within a heterocyclyl group or heterocycUc ring, optionally bears on each said 
3 CH2 or CH3 group one or more substituents indepaidently selected from halogeno, 

(l-6C)al]qrl, hydroxy, cyano, amino, carboxy, carbamoyl, sulfemoj^ (2-6C)alkaiyl, 
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(2-6C)alkynyl, {l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylsulfinyl, (l-6C)alkylsulfonyl, 
(l-6C)alkyIaraino, di-[(l-6C)alkyl]ainmo, NKl-6QaIkylcarbam^ 
>LN-di-[(l-6C)aIkyl]caibamoyl, (2-6C)alkfflioyl, (2-6C)a]kanoyloxy, 
(2-6C)alkanoylamino, N-(l-6C)alkyl-(2-6C)alkanoylaniino, N-(l-6C)alkylsulfamoyl, 
5 N,H-<H-[(l-6QalkyI]sulfamoyl,(l-6C)alkylsulfonylammoandN-< 
6QaI]qrlsulfonylatnmo; 
or a phaimaceutically acceptable salt thereof. 

2. A quinazoline derivative according to claim 1, wherein: 
10 misO, 1 6r2; 

each rS which may be the same or different, is selected from hydroxy, 
Cl-6C)alkoxy, (3-7C)cycIoaIkyl-oxy and (3-7C)cycloalkyl-(l-6QaIkoxy, 

and wherein any CHj or CH3 groiq) wifliin an R* substitaent (^tionally bears on 
each said CH2 or CH3 group one or more substituents independently selected firom 
15 halogeno,(l-6C)a]lyl, hydroxy and (l-eQalkoxjr, 
R^ is hydrogen or (MQalkjl; 
n is 0, 1,2, 3 or 4; 

each R\ which may be the same or dififerrait, is selected firom halogeno, (1 - 
4C)a]kyl. trifluoromethyl, (MQalkoxy, (2-4C)alkenyl and (2-4C)alkynyl; 
20 is selected from O, S, SO, SO2, N(R"), CH(0R"), C0N(R"), N(R")C0, 

SOaNCR"), N(R")S02, 0G(R'^)2, G(R'^)20, SC(B}\ C(R")2S, CO. C(R'^)2N(R") and 
N(R'^)C(R")2, wha^in each R", which may be the sane or different, is hydrogen or 
(l-6Qalkyl; 

is aryl or heteroaryl, 

25 and wherein Q' optionaUy bears one or more substituents, which may be the same 

or different, selected from halogeno, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 
sulfamoyi, formyl, mercapto, (l-6C)alkyl, (2-8C)alkenyi, (2-8C)alkynyl, (l-6C)alkoxy, 
(2-6C)alkenyloxy, (2-6C)alkynyloxy/(l-6Qalkyl1hio, (l-6Qalkyl^^ 
(l-eQalkylsulfonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycaibonyl, 

30 N-(l-6C)aIkylcaibamoyl, EM-di-[(l-6Qalkyl]carbamoyl, (2-6C)alkanoyi, (3-6C)alkenoyl, 
(3-6C)alkynoyl, (2-6C)alkanoyloxy, (2-6C)alkano^anuno, 
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N-(l-6C)alkyl-(2-6C)alkanoylainino, (3-6C)alkaioylamino, N-(l-6C)alkyl-(3- 
6C)alkenoylainino, (3-6C)alkynoylamino, N-(l-6C)a]kyl-(3-6C)alkynoylammo, 
N-(l-6C)alkylsulfamoyl,N,N-di-[(l-6C)alkyl]sulfamoyl, (l-6C)aIkylsulfonylanmio, 
N-(l-6C)aIkyl-(l-6C)alkylsiilfonylammo, and a group of the formula: 

wherein is a direct bond or is selected from O, CO and N(R^, wherein is 
hydrogen or (l-6C)alkyl, and R* is selected from halogeno-(l-6C)aIkyl, 
hydroxy-(l-6C)alkyl, carboxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, 
amino-(l-6C)alkyl, Ji-(l-6C)alkylamino-(l-6Qalkyl, N,N- 

10 di-[(l-^C)alkyl]amino<l-6C)aIkyl,(2-6Qa]kano3^amino-(l-6Qalkyl, 
N-(l-6QaJkyl-(2-6C)aIkanoylamino-(l-6C)alkyl, 
(l-^Q41koxycarbonylamino-(l-6C)alkyl,caibamoyl-{l-6C)allgrl, 
M-(l-6C)alkylcaibamoyl-(l-6C)alkyl, itN-di-[(l-6C)alkyl]caibamoyl-(l-6C)aIkyl, (1- 
6C)alkylthio-(l-6C)alkyl, (l-6C)alkylsulfinyl-(l-6C)aIkyl, (l-6C)alkylsulfonyl-(l- 

15 eQalkyI sulfamoyl(l-6C)alkyI, N-(l-6C)alkylsulfemoyl(l-6C)alkyU N,N- 

di-(l-6C)aIkylsulfamoyl(l-6C)alkyl, (2-6C)alkanoyl-(l-6C)alkyl, (2-6C)alkanoyloxy-(l- 

6C)alkyl or (l-6C)aIkoxycai!)onyl-(l-6C)alkyl, 

and wherein any CH2 or CH3 group within -X'-Q' optionally bears on each said 

CH2 or CH3 group one or more substituents independently selected from halogeno, (1- 

20 6Qalkyl,hydroJor,cyano, amino, (l-4C)alkoxy, (l-4QaIkylamino and di-[(l- 
4C)alkylaniino]; 

R^ and R^ which may be the same or different, are selected from hydrogen and (1- 
6C)alkyl,or 

R" and R' together with the carbon atom to which fliey are attached form a (3- 
25 7C)cycloalkyl ring, ^ 

and wherein any CH2 or CH3 group within any of R" and R^ optionally beais on 
each said CH2 or CH3 groiq> one or more substituents independently selected from 

halogeno, hydroxy, cyano, (l-6Qalkoxy, amino, (2-6C)alkanoyl, (l-6Qalkylamino and di- 
[(l-6C)alkylamino]; 

30 and R', which may be the same or di£ferait,jire selected from hydrogen, (1- 

6C)alkyl, (2-6C)alkenyl. (2-6C)alkynyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-{l-6C)alkyl, 
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(3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heterocyclyl and heterocyclyl-(l- 
6C)alkyl, or 

and together with the nitrogen atom to which they are attached form a 
saturated 5 or 6 membered hetCTocyclic ring which optionally contains one or more 
5 additional heteroatoms independently selected from oxygen and NR^^, wherein R^^ is 
selected from hydrogen, (l-6C)alkyl, (2"6C)alkenyl, (2-6C)alkynyl, (1.6C)alkylsulfonyl 
and (l-6C)alkylcaibonyl; 

and wherem any heterocyclyl group within an R^ or an R^ substituent or any 
heterocyclic ring formed by R^ R^ and the nitrogen atom to which they are attached 
1 0 optionally bears one or more substituents, which may be the same or different, selected 
from halogeno, trifluofomethyl, cyano, nitro, hydroxy, amino, fonnyl, mercapto, 
(1.6C)alkyl, (2-6Qalkenyl, (2-6C)alkynyl, hydro^^^^ 
(I-6C)a]kylthio, (l-6C)alkylsulfinyl, (1.6C)alkylsiilfonyl, (l-6C)aIkylamino, 
di-[(l-6C)alkjd]amino, (2-6C)alkanoyl, (2-6C)alkanoyloxy and from a group of flie 
15 formula: 

-X'-R" 

wherein is a direct bond or is selected from O, CO, SO2 and N(R'^), wherein 
is hydrogen or (J-4C)alkyl, and R" is selected fiom halogeno-(l-4C)alkyl, 
hydioxy-(l-4C)alkyl, (l-4C)alkoxy-(l-4C)alkyI, cyano-(l-4C)alkyl, amino-(l-4C)alkyl, 

20 N-(l-4C)alkylamino-(l-4C)alkyl andN^-di-[(l-4C)alkyl]amino-(l-4C)alkyl, 

and wherein any heterocyclyl group within an R^ or an R' substituent or any 
heterocyclic ring formed by R^, R^ and the nitrogen atom to which they are attached 
optionally bears 1 or 2 0x0 or thioxo substituents; 

and wherein any CH2 or CH3 group within an R^ or an R' substituent, other than a 

25 CH2 groiip.within a heterocyclyl group or heterocyclic ring, optionally bears on each said 
CH2 or CH3 group one or more substituents independently selected from halogeno, 
(l-6C)alkyl, hydroxy, cyano, amino, caiboxy, carbamoyl, sulfamoyl, (2-6C)alkenyl, 
(2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylsulfinyl, (l-6C)alk3dsulfonyi, 
(l-6Qalkylaniino, di-[(l-6Qalkyl]amino, N-(l-6C)aIkylcaibamoyl, 

30 N,N-di-[(l-6C)alkyI]carbamoyl, (2-6C)alkanoyi, (2-6C)alkanoyloxy, 

(2-6C)alkanoylamino, N-(l-6C)alkyl-(2-6C)alkanoylamino, N-(l-6C)alkylsulfemoyl, 
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N^-di-[(l-6C)alkyl]sulfamoyl, (l-6C)aIkylsulfonylamino an<iN-(l-6C)alkyl-(l 

6C)alkylsulfojtiylamm6; 

or a phannaceutically acceptable sjilt thereof. 



5 3. A quinazoline derivative according to any one of the preceding claims, wherein m 
isOorl. 



4. A quinazoline derivative according to claim 3, wherein m is 0. 



10 5. A quinazoline derivative according to any one of the preceding claims, wherein 
is hydrogen or methyl. 



6. A quinazoline derivative according to claim 5, wherein is hydrogen. 



15 7. A quinazoline derivative according to any one ofthe preceding claims, wherein n is 
Oorl. 



8. A quinazoline derivative according to claun 7, wherein n is 1 . 

20 9. A quinazoline derivative according to any one ofthe preceding claims, wherein X' 
is selected from O, S, 0C(R}\ SC(R%, SO, SO2, NCR^^ CO and N(R'^C(R' V 
wherem each R", which may be the same or different, is hydrogen or (l-6QalkyL 

10. A quinazoline derivative according to claim 9, wherein is selected from O and 
25 OC(R%, wherein each R", which may be tiie same or different, is hydrogen or 
(MQalkyl. 
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11. A quinazoline derivative according to any one of the preceding claims, wherein 
is phenyl or a 5 or 6 membered monocyclic heteroaryl ring, which ring contains 1, 2 or 3 
heteroatoms independently selected from oxygen, nitrogen and sulfur, and wherein 
optionally bears one or more substituents, which may be the same or different, as dejBned 

5 in claim 1. 

12. A quinazoline derivative according to any one of the preceding claims, wherein 
is selected from pyridinyl, pyrimidinyl, pyrazinyl, 1,3-lhiazolyl, IH-pyrazolyl and 
pyridazinyl, and wherein optionally bears one or more substituents, which may be the 

10 same or different, as defined in claim 1. 

13. A quinazoline derivative according to any one of the preceding claims, wherem 
is pyridin>i, and wherem optionally bears one or more substituents, vMch may be the 
same or ;dififerent, as defined in claim 1. 

15 

14. A quinazoUne derivative according to any one of the preceding claims, wherein 
and which may be the same or different, are selected from hydrogen and (l-SQalkyl, 
and wherein any CH2 or CH3 group within any of and R^ optionally bears on each said 
CH2 or CSis group one or more substituents independently selected from halogeno, 

20 hydroxy, cyano, (1.6Qalkoxy and (2-6C)alkanoyL 

15. A quinazoline derivative according to any one of the piweding claims, wherein R^ 
is hydrogen and R^ is methyl. 

25 16. A quinazoline derivative according to any one of tiie preceding claims, wherein R* 
and R^ which may be the same or different, are selected from hydrogen, (l-6C)alkyl, (2- 
eQalkenyl, (2.6C)alkyayl, (S-TQcycloalkyl, heteiocyclyl and heterocyclyl-(l-6C)alkyl, or 

R^ and R'' together with the nitrogen atom to which they are attached form a 
saturated 4, 5 or 6 membered heterocyclic ring which optionally contains one or more 
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additional heteroatoms independently selected &om oxygen, S, SO, SO2 and N(R'°), 
wherein R'° is selected from hydrogen, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyI, 
(l-6C)alkylsulfonyl, (l-6C)alkylcarbonyl and (l-6C)alkoxycaibonyl, 

and wherein any heterocyclyl group within an or an R' substituait or any 
5 heterocyclic ring formed by R*, R' and the nitrogen atom to which they are attached 
optionally bears one or more substituents, which may be the same or different, as defined 
in claim 1, 

and wherein any heterocyclyl group within an R*' or an R' substituent or any 
heterocyclic ring fonned by R**, R' and the nitrogen atom to which they are attached 
1 0 optionally bears 1 or 2 0x0 or thioxo substiturats, 

and wherein any CHj or C% group withm an R* or an R' substituent, oflier Ihan a 
CH2 group within a heterocyclyl g^up or a heterocyclic ring, optionally beare on eadi said 
CH2 or CH3 groi^ one or more substituents as defined in claim 1 . 

15 17. A quinazoline derivative according to any one offlxeiMreceding claims, wherein R' 
and R', which may be flie same or different are selected fix>m hydrogen, methyl, efliyi, 
propyl, isopropyl, butyl, isobutyl, tot-butyl, vinyl, isopropenyl, allyl, but-2-enyl, ethynyl, 
2-propynyl, butynyl, cyclqpropyl, cyclobutyl, cyclopentyl, cyclohexyl, azetidinyl, 
pyrrolinyl, pyrrolidinyl, piperidinyl, homopiperidinyl, homopiperazinyl, dihydropyridinyi, 

20 tetrahydropyridinyl, dihydropyrimidinyl, tetrahydropyrimidinyl, tetrahydrothienyl, 
tetrahydrothiopyranyl, tetrahydrofuranyl, tetrahydropyranyl, cyclopropylmethyl, 
cyclobutyhnethyl, cyclopentylmethyl, cyclohexyhnethyl, 2-cyclopropylethyl, 2- 
cyclobutylethyl, 2-cyclopentylethyl, 2-cyclohexylethyl, azetidinylmethyl, 
pyrrolinylmethyl, pyrrolidinyhne&yl, morpholinyhnethyl, piperidinyhnethyl, 

25 homopiperidinylmetiiyl, piperazinyhnethyl, homopipera2dn5dmethyl, 

dihydropyridinyhnethyl, tetrahydropyridinylmethyl, dihydropyrimidinyhnethyl, 
tetrahydropyrimidinyhnethyl, tetrahydrothienyhnethyl, tetrahydrothiopyranyimethyl, 
thiomorpholinyhnethyl, tetrahydiofuranyhnelhyl, tetrahydropyranylmethyl, 2- 
(azetidinyl)ethyl, 2-(pyTrolinyl)ethyi, 2-(pyrroKdinyl)ethyl. 2-(moipholinyl)efliyl, 2- 

30 (piperidinyl)ethyl, 2-(homopiperidinyl)ethyl, 2-(piperazinyl)ethyl, 2- 

(homopiperazinyl)ethyl, 2-(dihydropyridinyl)ethyl, 2-(tetiahydropyridinyl)efliyl, 2- 
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(dihydropyrimidinyOethyl, 2-(tetrahydropyrimidinyl)ethyl, 2-(tetrahydrothienyl)ethyl, 2- 
(tetrahydrothiopyranyl)ethyl, 2-(tUomoipholinyl)ethyl, 2-(tetrahydrofiu:anyl)e&^^ 2- 
(tetrahydropyranyl)ethyl, 3-(piperazinyl)propyl and 3-(pynolidinyl)propyl, or 

and R^ together with the nitrogen atom to which they are attached form a 
5 heterocyclic ring selected from az:etidin-l-yl, pyirolidin-l-yl, pyrazolidin-l-yl, piperidin-1- 
yl, morpholin-4-yl and piperazin-l-yl, 

and wherein when R^ and R^ together with the nitrogen atom to which they are 
attached form a heterocyclic ring selected from pyrazolidin-l-yl and piperazin-l-yl, any 
nitrogen atom apart from the NR^R"' nitrogen atom is substituted by R^^ wherein R^® is 
10 selected from hydrogen, (l-4C)alkyl and (l-4G)alkoxycarbonyl, 

and wherein any heterocyclyl group within an R^ or an R^ substituent or any 
heterocyclic ring formed by R^, R^ and the nitrogen atom to which they are attached 
optionally bears one or more substituents, which may be the same or different, selected 
from fluoro, chloro, bromo, oxo, hydroxy, hydroxymethyl, methyl, ethyl, propyl, butyl, 
15 isopropyl, isobutyl, trifluoromethyl, vinyl, isopropenyl, allyl, but-2-enyl, ethynyl, 
2-propynyl, butynyl, methoxy, ethoxy, propoxy, isopropoxy, trifluoromethoxy, acetyl, 
propionyl, methoxymethyl, ethoxymethyl, 2-hydroxyethyl, 2-me1hoxyethyl, 
butoxycarbonyl and 2-ethoxyethyl, 

and wherein any CH2 or CH3 gjcoup within an R^ or an R^ substituent, other tiian a 
20 CH2 group wilhm a hetCTOcyclyi group or a heterocyclic ring, optionally bears on each said 
CH2 or CH3 group one or more substituents mdependently selected from fluoro, chloro, 
bromo, melhyl, ethyl, propyl, isopropyl, hydroxy, amino, methoxy, elhoxy, melhylamino, 
ethylamino, di-methylammo, di-efliylamino, N-mefliyl-H-efhylamino, acetylamino, 
methjdsulfonyl, methylthio and ethylsulfonyl. 

25 

18. A quinazoline derivative according to any one of the preceding claims, wherein R^ 
and R^, which may be the same or different, are selected from hydrogen, methyl, ethyl, 
propyl, isopropyl, tert-butyl, allyl, 2-propynyl, cyclopropyl, cyclobutyl, piperidinyl, 2- 
(pyiroUdinyl)ethyl, 2-(morpholinyl)ethyl, 3-ft)iperazmyl)propyl and 3-(pyrro]idinyl)propyl, 
30 or 
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and together with the nitrogen atom to which they are attached form a 
heterocyclic ring selected from azetidin-l-yl, pyrrolidine 1-yl, piperidin-l-yl, morpholin-4- 
yl and piperazin-l'-yl, 

and wherein when R* and R^ together with the nitrogen atom to which they are 
5 attached form a heterocyclic ring that is piperazin-l-yl, any nitrogen atom apart from the 
NR^^ nitrogen atom is substituted by R^^ wherein R^^ is selected from hydrogen, (1- 
4C)aIkyl and (l-4C)alkoxycaibonyl, 

and wherein any heterocyclyl group within an R^ or an R^ substituent or any 
heterocyclic ring fonned by R^, R^ and the nitrogen atom to which they are attached 
10 optionally bears one or more substituents, which may be the same or different, selected 
from 0X0, hydroxy, hydroxymethyl, methyl, ethjd and butoxycaibonyl, 

and wherein any CH2 or CH3 group within an R^ or an R^ substituent, other than a 
CH2 group within a heterocyclyl group or a heterocyclic ring, optionally bears on each said 
CH2 or CH3 group one or more substituents independently selected from hydroxy, 
15 methoxy, di-methylamino, di-ethylamino, acetylamino, methylsulfonyl and methylthio. 

19. A quinazoline derivative according to any one of the preceding claiins, wherein R^ 
and R^ are selected from (l-4C)alkyl, and wherein any CH2 or CH3 groiq) wifliin an R^ or 
an R^ (MQalkyl substituent optionally bears on each said CH2 or CH3 group one or more 

20 hydroxy substituents. 

20. A quinazoline derivative selected from one or more of the following: 
2-[(4-{[3-chlorD-4-(pyridin-2-ylmethoxy)phenyl]ami^ 

2- {4-[3-cUoro-4-(pyridin-2-yhnethoxy)-phenylamino]-quinazolin-5-yb^^ -7\r-(2- 
25 methanesulfonyl-ethyl)-acetamide; 

2- {4-[3-cWoro-4-(pyridin-2-ylmethoxy)-phenylamino]-<iuinazolin- -N- 
cyclopropyl-acetamide; 

2- {4-[3HjUoro-4-(pyridin-2-yhnethoxy)-ph€nylaniino]-quinazol^^ -iV^cyclobutyl- 
acetamide; 

30 2- {443-cUoro-4-(pyridin-2-yhnethoxy>phenylamino]-quinazolin-5-yloxy} -iV-(2- 
methoxy-ethyl)-acetamide; 
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2- {4-[3-cUoro-4-(pyridin-2-ylmethoxy)-phenylaniino]-qiimazoli^^ -JV^ethyl- 
acetamide; 

iV^aUyl-2-{4-[3K?Mor6-4-(pyridin-2-ylmethoxy)-phen^ 
acetamide; 

5 2-{4-[3-cMoro-4-(pyridm-2-ylmethoxy)-phcnyiamino]^ 
methyl-acetamide; 

2-[(4- {[3H:hloro-4-(pyridin-2-ylmethoxy)phenyy 
morpholin-4-yiethyl)acetaimde; 

2-{4-[3-cUoro-4-(pyridin-2-ylmethoxy)-phenylamino]-q^ 
10 prop-2-ynyl-acetamide; 

2-[(4- {[3-cUoro-4-(pyridin-2rylmethoxy)phenyl]amirio}quina^ 

hydroxye%l)-JV^-metliylacetamide; 

2-{4-[3-cUon)-4-(pyridin-2-ylmethoxy)-phenylainino]Hqu^ 

metlianesulfonyl-etbyl)-JV'-methyl-a^ 
15 2-{4-[3KjWoro-4-(pyridm-2->imelhoxy)-phenyla^ 

(l-methyl-piperidin-4-yl)-acetamide; 

2- {4-[3KjUoro-4-(pyridin-2-yImethoxy)-plienylammo]H}uin -A^-isopropyl- 
iV^methyl-acetamide; 

2- {4-[3K;Moro-4-(pyridin-2-yimethoxy)-phenylaniino]-quinazo -JV-(2- 
20 dimethylamino-etliyl)-iV-melhyl-acetainide; 

iV^[3-cWoro-4-(pyridin-2-ylmetiioxy)phenyl]-5-(2-mo^^^ 
oxoetiioxy)quinazolin-4-airdne; 

A^-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]-5-(2-K)xo-2-piper^^ . 
4-ainine; 

25 A^-[3-cmoro-4-^yridin-2-ylmethoxy)phenyl]-5-[2-(4-mea^^ 
oxoethoxy]quina2olin-4-aiiiine; 

(2/2>2-[(4-{[3-cUoro-4-(pyridin-2-yImethoxy)phen^ 
yl)oxy]propanamide; 

(2i2)-2-[(4- {[3-cMoro-4-(pyridin-2-y]methoxy)phenyl]amino}qumazolm^ 
30 methylpFopanamide; 
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(2/f)-2-[(4-{[3-cMoro-4<pyridin-2-ylmethoxy)phenyl]animo>quinazoU^^ 
dimethylpropanamide; 

(2/2)-2-[(4-{[3-cWoro-4-(pyridm-2-y]methoxy)phenyl]animo}qiun^ 
hydroxyethyI)-Ar-methylpropanainide; 

5 WK;morp-4-(pyridiii-2-y]methoxy)phenyl]-5-[(l/2>l-methyl-2-^^^ 
yIethoxy]quinazolin-4-ainine; 

(3^>l-{(2/?)-2-[(4-{[3s;Woro-4-(pyridm-2-3toethoxy)phenyl]am^ 
yl)oxy]propanoyl}pynoIidin-3-ol; 

((25)-l - {(2i?)-2-[(4- {[3-cM<m)-4-(pyridin-2-yImethoxy)phenyl]amin 
10 yl)oxy]pr(>panoyl}pyrrolidm-2-3d)methanol; 

((2/?)4-{(2/?)-2-[(4-{[3-cWoro-4-(pyiidin-2-yImethoxy)phenyl]amino}qui^ 
yi)oxy]piopanoyl}pynolidm-2-yl)methanol; 
i^^-[3-cMoro-4Hpyridin-2-ylmefliDxy)phenyl]-5-[(l/?)-^ 
oxoetfa(»cy]quiiiazolm-4-ainine; 

15 (25>2-[(4-{[3H5moro-4-(pyridm-2-ylmethoxy)phenyl]ammo}quiii^ 
propanamide; 

(25)-2-[(4-{[3-cMoro-4-(pyridm-2-y]methoxy)phenyl]ainmo}quin 
methylpropanamide; 

(25)-2-[(4-{[3-K;Woro-4-(pyridm-2-ylmethoxy)phenyl]amino}quina^ 
20 dimethylpropanamide; 

(25)-2-[(4- {[3-chloro-4-(pyridin-2-ylmettioxy)phenyl]amino} quinazolin-5-yl)oxy]-iV-(2- 
hydroxyethyl)-iV^metIiylpropanamide; 

(3i?)-l-{(2,S)-2.[(4-{[3-cmoro-4-(pyridm-2-yImethoxy)phenyl]amino}quinazolm^^ 
yl)oxy]propanoyl}pyrroIidm-3-ol; 

25 (35)-l.{(2^-2-[(4-{[3-cmoro-4-(pyri(din-2-yImethoxy)phenyl]ammo}quii^ 
yl)oxy]piDpanoyl}pynolidin-3-ol; 

((25)-l.{(2S)-2-[(4-{[3-cWoro-4-(pyridm-2-ylmethoxy)phenyl]amino}qii^^ 
yl)oxy]pn)panoyl}pyiToUdm-2-yl)meflianol; 

(2i2)-2-[(4-{[3-cWoro-4-(pyridm-2-ylmethoxy)phenyI]amino}qumazoU^^^ 
30 hydroxy-iV-melJi^butanamide; 
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(2i?)-2-[(4-{[3K;Woro-4-(p>ddin-2-yImethoxy)phenyI]amino}quinazoIin-5-y^^^ 
hydroxy-;\^-(2-hydroxy-l,l-dimethylethyl)butanamide; 

(2i?)-2-[(4-{[3-cMoro-4-(pyridin-2-y]methoxy)phenyl]animo}quinazol^^^ 
hydroxy-i\r^-4imethylbutanamide; 

5 (2i?)-2-[(4- {[3-cMoro-4-(pyridin-2-ylmethoxy)phenyl]ammo}quinazo^^^ 
hydroxy-iV:-(2-hydroxyethyl)-iV-methylbutanamide; 

(3i?)-3-[(4-{[3-cMoro-4-(pyridin-2-ylmetfaoxy)phenyi]ammo}quinazol^^^ 
morpholin-4-yl-4-oxobutan-l-ol; 

(3i2)-3-[(4-{[3-cmoro-4-(pyridm-2.ylmeflioxy)phenyl]amino}qui^ 
10 4-pyrrolidm-l-ylbutan-l-ol; 

(3J?)-3-[(4-{[3s5moro-4Kpyridin-2-yimethoxy)phenyl]ammo}qum^ 
meaiylpiperazin-l-yl)-4-oxobutan-l-ol; 

2-[(4-{[3-chloro-4-(ipyridm-2-ylmethoxy)phenyl]ainino}qumazo&^^ 
metfa^pFopanamide; 

15 2-[(4-{[3H;Moro-4-(pyridm-2-ylmethoxy)pheayl]ammo}quinazol^^^ 
ditiief]iy]^F(q}aiiaimde; 

2-[(4-{[3-cMoio-4-(pyridm-2^ylmetiioxy)pheQyl]amino}qumazolm-^^^^ 
hj«toxy-l,lHiimethyiethyl>2-me&ylpropanaimde- 

2-[(4-{[3-cmoro-4-a)yridm-2-ylmethoxy)phenyl]amino}qumazolin-5.^^^^ 
20 hydR)xyethyl>2-mefliylpropanamide; 

2-[(4-{[3-cmoro-4-(pyridm-2-ylmethoxy)phenyl]amino}quin^ 
hydroxyethyl)-2-mefliylpropanamide; 

2-[(4-{[3K;Moro-4-(pyridin-2-ytoethoxy)phenyl]amino}qumazolm-5-yl)^^ 
hydroxyethyI)-iV,2-dimethylpropanamide; 

25 (3^)-l-{2-[(4-{[3-cMoro-4-(pjaidm-2-yImeUioxy)phenyl]ammo}q^ 
methylpropanoyl}pyrrplidin-3-ol; 

iV-(2.hydroxyethyl)-2-methyl.2-[(4-{[3-methyl-4-(pyridm-2- 

ylmethoxy)phenyl]ammo}qumazolin-5-yl)oxy]propanainide; 

/^'2-^ethyl-2-[(4-{[3.me%l-4-(pyridm-2-yImethoxy)ph^ 
30 yl)oxy]piopaiiamide; 
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2-{[4-({3-methyl-4-[(6-methylpyridm-3-yl)oxy]phenyl}ammo)qumazolin-5- 
yl]oxy}acetaimde; 

Ar-(2-hydroxyethyl)-2-{[4-({3-methyl-4-[(6-methylpyridm-3- 
yl)oxy]phenyl} amino)quinazoIin-5-yl]oxy} acetamide; 

5 A^-methyl-2-{[4-({3-methyl-4-[(6-me%lpyridin-3-yl)oxy]phenyl}amino)q^ 
yljoxyjacetamide; 

' ^^(2-hydroxyethyl)-^^me%l-2-{[4<{3-methylr4-[(6-methy^)yridin-3- 
yl)oxy]phenyl} ainino)qumazoIin-5-yl]oxy}acetainide; 

iV^{3-methyl-4-[(6-methylpyridii^3-yl)oxy]phenyl}-5<2K)xo-2-pyiroKdin-l^ 
10 yletfaoxy)quiiiazolin-4- ainiiift ; 

i\^{3-methyl-4r[(6-methylpyridin-3-yI)oxy]phenyl}-5<2s>xo-2-pq)er^ 
yletlioxy)qiiinazolin-4-aiiiine; 

i\r-{3-methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl}-5-[2<4-methyipipe^ 
oxoethoxy]quuiazolm-4-aimne; 

15 (25)-2-{[4<{3-methyl-4-[(6-methylpyridin-3-yI)oxy]phemyl}amin 
, yl]oxy}propanamide; 

(2«)-2-{[4-({3-mefJiyi-4-[(6-methylpyridin-3-yi)oxy]phenyl} amiiio)qumazolm-5- 
yl]oxy}propanainide; 

(2i?)-^i<2-bydroxyeffiyI>JV'-methyl-2-{[4-({3-methyl-4-[(6-methylp^ 
20 yl)oxy]phenyl}amino)qumazoIin-5-yl]oxy}propanamide; 

2-methyl-2-{[4-({3-methyl-4-[(6-methylpyridm-3-yl)oxy]phenyl}amino)q 
yl]oxy}piopaiiamide; 

^;2-dimethyl-2-{[4-({3-methyl-4-[(6-methylpyridin-3-yl)oxy]phenyl}amm 
yl]oxy}propanamide; 

25 (3i?)-l- {(25)-2-[(4-{[3K!Moro-4-(pyridm-2-yImethbxy)phenyl]amino}quinazolu^^^ 
yl)oxy]propanoyl}pyrrolidin-3-ol; 

(3iS)-l-{(25)-2-[(4-{[3^;hIoro-4-^yridin-2-ylmelhoxy)phaiyi]amiiK>}qu^ 
yl)oxy]propanoyl}pyrrolidin-3-ol; 

(3i2)-l-{(2«)-2-[(4-{[3-me%l-4-(pyridm-2-3dmethoxy)phenyl]amho}qm^ 
30 yl)oxy]propanoyl}pynx)lidin-3-ol; 
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(2J?>iV:mefliyl-2-[(4-{[3-me%l-4-(pyridm-2-ylmethoxy)phenyl]a^ 
yl)pxy]piopanami<ie; 

(2/?)-^'-(2-hydroxyethyl)-JV^methyl-2-[(4-{[3-methyl-4-(pyridm^ 
ylmethoxy)phenyl]amino}qumazolin-5-yl)oxy]propanamide; 

5 5-[(l/?)-l-mefhyl-2-oxo-2-pyrroUdan-l-ylethoxy]-^^[3-methyl-4-(pyridu^^ 
ylmethoxy)phenyl]quinazolin-4-amine; 

2-methyl-2-[(4- {[3-methyl-4-a)yridm-2-ylmethoxy)phenyl]amko}qumazoIm^ 
yl)oxy]propanamide; 

iV'K2-hydroxyelhyl)-2-me%l-2-{[4-({3-methyl-4-[(6-methylpyridm^^ 
10 yl)oxy]phenyl}aimno)qumazolin-5-yl]oxy>propanamide; 

Ar-(2-hydroxyethyI)-A^,2-dime%l-2-{[4-({3-me%l-4-[(6-meaylpyridm^^ 
yl)oxy]phemyl}ainino)quina2»lm-5-yi]oxy}propananiide; 

(25)-Ar-methyl-2-{[4K{3-melhyl^[(6-metti3^yridin-3-^^^ 
5-yl]oxy}propaiiainide; 

15 (25)-^'<2-hydroxyelhyl>2-{[4-({3-methyl-4-[(6-methylp3m 
yI)oxy]phenyl}amiiM))quinazolm-5ryl]oxy}propanam 
(2S)-N-(2-hydroxy€^yl).N.me1hyl-2-{^^^ 

yl)oxy]phenyl}aimno)qumazolm-5-yl]oxy}propan^ 

M{3-methyl-4-[(6-methylpyridm-3.yl)oxy]phenyl}-5-[(15)-l-m^^^^ 
20 ox6eflioxy]quinazolin-4-amine; 

(35)-l<(2S).2-{[4K{3-methyl-4.[(6-me%lpyridin-3-yI)oxy]ph^^^^ 
yl]oxy}piopanoyl)pyiTofidin-3-oI; 

(35>l-((2/2).2-{[4-({3-me%l-4-[(6-methylpyridm-3-yl)oxy]ph^^ 
ji]oxy}propanoyI)pyrrolidm-3-ol; 

25 (3^)-l-((2/f)-2-{[4-({3-me%I-4-[(6-methylpyridin-3-yl)ox^^ 
jd]oxy}pix)panoyl)pyrroIidm-3-ol; 

(2i?)-Ar-methyl-2-{[4-({3-methyl-4-[(6-methylp^^^ 
5-yl]oxy}propaiiamide; 

(2i?)-^:(2-hydroxyethyl)-2-{[4-({3-methyl^[(6.me%lpyridin-3- 
50 yl)oxyJphenyl}amino)quiiiazolin-5-yl]oxy}propanamide; 
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(2/?)-iV^-dimethyl-2- {[4-({3-methyl-4-[(6-methylpyridm-3- 

yl)oxy]phenyl} amino)quiiiazolm-5-yl]oxy}propanaimde; 

(2R)-iV-isopropyl-2- {[4-( {3-methyl-4-[(6-methylpyridm-3- 

yl)oxy]phenyl}ainino)quinazolm-5-yl]oxy}propanamide; 

5 (2/?)-Me%l-2-{[4-({3-me%l-4-[(6-methylpyridin-3-yl)oxy]phenyl}ainino)qu^ 
yl]oxy}propanamide; 

(2i?)-iV^[2-(diethylamino)ethyl]-2-{[4-({3-methyl-4-[(6-methylpyridfo-3- 

yl)oxy]phenyl}arQino)qiimazolin-5-yl]oxy}propanamide; 

(2/^)-^^[2-((iimethylamino)ethyl]-2-{[4-({3-melhyl■4-[(6'me%lpyridm^ 
10 yl)oxy]phenyl}aimno)qumazolin-5-yl]oxy}propanamide; 

(2/?)-iV-cyclopiopyl-2-{[4-({3-methyi-4-[(6-methylpyridin-3- 

yl)oxy]phenyl}ammo)qumazolin-5-yl]oxy}propanainide; 

(2/?>>/'-(3-hydn)xypixq)yl>2-{[4-({3-mefliyl-4-[(6-metfay^pyridin-3- 

yl)oxy]phenyl)amiiK))qumaTOlin-5-54]oxy}pn^ 
15 (2R)-iV<2-methoxyBthyl)-2-{[4-({3-mefliyl-4-[(6-methylpyridii^^ 

yl)oxy]phenyl}amiiio)qumazoIm-5-^]oxy}piopariaimde; 

(2«>2-{[4-({3-methyl-4-[(6-methylpyridin-3-yl)oxy]phettyl}ain^ 

i^-(2-m6ipholm-4-yiethyi)propanainide; 

(2«)-2-{[4<{3-methyl-4-[(6-methylpyridm-3-yl)oxy]pheayl}ainino)qufa^ 
20 iV-(2-pym>lidin-l-yl^yl)piopanamide; 

(2R)-A^-[2-<acetyIamino)ethyl]-2-{[4<{3-methyI-4-[(6-me%lpyrid^^ 
yl)oxy]phenyl}ammo)quinazolm-5-yl]oxy}propanaimde; 
(2/?>2-{[4-({3-methyI-4-[(6-methylpyridin-3-yl)oxy]phenyl}amino)qumazoli^^ 
iV-[3<4-methylpipera2an-l-yl)propyl]propaiiaiiude; 
25 (2/?)-2-{[4-({3Tmethyl-4-[(6-methylpyridin-3-yl)oxy]phenyl}ainino)qum^ 
iV-[3-(2-oxopyrrolidm-l-yl)propyl]propananude; 

(2/?)-2-{[4-({3-methyI-4-[(6-methylpyridin-3-yl)oxy]phenyl}aniino)quiiia^ 
i\r-[2-(methylthio)ethyl]propanainide; 

(2i?)-W^(3-methoxypropyl)-2.{[4-({3-methyl-4-[(6-methylpyridin-3- 
30 yl)oxy]phenyl}amino)quiiuizolin-5-yi]oxy}propanainide; 
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(2R)-iV'-cyclobutyl-2-{[4-({3-methyI-4-[(6-methylpyridm-3- 
yl)oxy]phenyl}amino)quinazolin-5-yl]oxy}propanamide; 
(2/^)-^'-[(2/^)-2-hyd^oxypropyl]-2-{[4-({3-methyl-4-[(6-methylpy^idin-3- 
yl)oxy]phenyl}aiiiino)qiiinazoIin-5-yl]oxy}propanamide; 
5 (2/f)-iV^[(25)-2-hydroxypropyl]-2-{[4<{3-me%l-4-[(6-methylpyridin-3- 
yl)oxy]phenyl}ammo)qumazolin-5-yl]oxy}propanamide; 
(2/?)-iV-[(2^)-2,3-dihydroxypropyl]-2-{[4-({3-methyl-4-[(6-methy^yridin-3- 
yl)oxy]phenyl}amiiio)quinazolin-5-yl]oxy}propanamide; ' 
(2/?)-i\^-[(lJ?)-2-hydroxy-l-me%lethyl]-2-{[4-({3-methyM-[(6-meth^^ 
10 yl)oxy]phenyl}amino)qvuna2»lin-5-yl]oxy}propanainide; 

(2/?)-JV^[(15)-2-hydroxy-l-meth3dethyl]-2-{[4-({3-methyl-4^[(6-methyi^ 
yl)oxy]phenji}amino)qumazolin-5-jd]oxy}propanamide; 

Ar-{3-methyl-4-[(6-methylpyiidm-3-yl)oxy]pheayl}-5-[(15>l-m^ 
oxoeQioxy]quinazoliii-4-amine; 

15 (2«>i^^-[2-(dime£hylammo)elhyl^^lmethyl-2-{[4K{3-meth^^ 
yl)oxy]pheayl}aimno)qumazolin-5-yl]oxy}propanamide; 
5-[(l/?)4-methyl-2-(4-methy^pipamin-l-jd>2K)xoethoxy]-^^{3-methyl^ 
me%lpyridm-3-yl)dxy]phenyl}quinazolm-4-ainine; 

[(2/?>l-((2/?>2-{[4-({3-methyl-4-[(6-me1hylpyridm-3-yl)oxy]phenyl}amino)qw 
20 yl]oxy}propaiioyl)pyiTolidin-2-yl]meflianol; 

[(2i)-l.((2/?>2-{[4<{3-methyl-4-[(6-me%lpyridm-3-yl)oxy3phenyl}ammo)^ 
yl]oxy}prppanoyl)pyrrolidm-2-)d]methanol; 

l-((2i?)-2-{[4<{3-methyl-4-[(6-methylpyridm-3-yl)oxy]phenyI}amino)qum 
yl]oxy}propianoyl)piperidin-4-oI; 

25 (2/?)-Wbis(2-hydroxyethyl)-2-{[4-({3-methyl-4-[(6-methy^^ 

yl)oxy]phenyl}amino)quinazolin-5-yl]oxy}propanamide; 

(2i?).^--ethyl-Ar.(2.hydioxye%I)-2-{[4-({3-methyl-4-[(6-m^^ 

yl)oxy]phenyl}aiiiino)qumazoIin-5-yl]oxy}propanamide; 

(2i?)-i\r^.bis(2.methoxye%l).2-{[4-({3-methyl-4-[(6-me%lpyri 
30 yl)oxy]phenyl}aniino)qumazolm-5-yl]oxy}propanaimde; 
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5-[(li?)-2-(4«ethylpiperazin4-yl)-l-methyl-2-oxoethoxy]-^^ 

methylpyridin-3-yl)oxy]phenyl}quinazolin-4-amine; 

(3i2)-l-((2iJ)-2-{[4-({3-methyl-4-[(6-methylpyridi^^ 

yl]oxy}propanoyl)piperidm-3-oI; 
5 (3iS)-l-((2/?)-2- {[4-( {3-methyl-4-[(6-inethylpyridin-3-yl)oxy]phenyl} amino)qumazolin-5- 

yl]oxy}propanoyl)piperidm-3-ol; 

4-((2i?)-2-{[4-({3-methyl"4-[(6-me%lpyridin-3-y0^^ 

yl]oxy}propanoyl)piperazm-2-one; 

[l-((2/?>2-{[4-({3-methyl-4-[(6-mefhylpyridin-3-yl)oxy]pte 
10 yl]oxy}propanoyl)piperidin-4-yl]methanol; 

tCTt-butyl 4-((2fi).2- {[4-({3-methyl-4.[(6-methylpyridin-3- 

yl)oxyiphenyl}amino)quinazolin-5-yl]oxy}propanoyl)pi^ 
\A^-{3-me%l-4<(6-methylpyridm-3-yl)oxy]phenyl}-5-^^ 

l-ylethoxy]qiunazolin-4-amine; 
15 5-[(li?)-2-a2etidin-l-yl-l-me%l-2<>xoethoxy]-M{3-m^ 

yl)oxy]phenyl}quinazolm-4-amine; 

l-<(2/?)-2-{[4-({3-methylr4-[(6-methylpyridin-3-yI)oxy]phen^ 

yl]oxy}propanoyl)azetidm-3-ol; 

(2/?)-A^<2-metiioxyethyl)-iV'-methyl-2-{[4'({3-meA^^ 
20 yl)oxy]phenyI}amino)qumazolin--5-yl]oxy}propanamide; 

(2/?)-A^^-diethyl.2.{[4-({3-methyl-4-[(6-meth^^ 

yl)oxy]phenyl}amino)quinazolin-5-yl]oxy}propanaimde; 

iV^{3-me%M-[(6-me%lpyridin-3-yl)oxy]phenyl}-5-[(li?^^ 

1 -ylethoxy]quinazolin-4-araine; 
25 (2i?)-^^(3-hydroxypropyl)-Ar.methyl-2-{[4-({3-me%l^^^ 

yl)oxy]phenyl} ainmo)quinazolin-5-yl]oxy}propaiiamide; 

iV^[3-fIuoro-4-(pyridin-3-yloxy)phenyl]-5-[(liZ)~l-me%^^ 

oxoethoxy]quinazolin-4-amine; 

iV^{3-cMoro-4-[(6-me%lpyridin-3-yl)oxy]phenyl}-5-[(l^^^ 
30 oxoethoxy]quinazolin-4-aimne; 
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^^[3H;Woro-4-(pyridin-3-yloxy)phenyl]-5-[(li?)-l-methyl-^ 
. oxoethoxy]quinazolin-4-amiiie; 
5-[(li?)-l-methyI--2-morpholin-4-yl-2-oxoethoxy]-iV^ {4-[(6-methylpyridiii-3- 
yl)oxy]phenyl} quinazolin-4-amine; 
5 5-[(li?)-l-methyl-2-moipholin-4-yl-2-oxoethoxy]-iV'-[4-(py^ 
qiiinazolin-4-amme; 

A^-{3-methoxy-4-[(6-methylpyridin-3-yl)oxy]phenyl}-5-[(li?)-l-m^ 
2-oxoethoxy]quinazoIin-4-amine; 

iV^[3-methoxy-4-(pyridin-3-yloxy)phenyl]-5-[(li?)-l-meth^^ 
10 oxoethoxy]q\unazoliii-4-amine; 

iV- {3-fluoro-4-[(6-me%lpyridinO->4)oxy]phenyl} -5-[(l^^^ 
oxoeAoxy]quinazolin-4-amine; 
iV^{3-cyano-4-[(6-meth)4pyridin-3-yl)oxy]phenyl}-5-^ 
oxoethoxy]quinazolin-4-amine; 

15 ^^[3K5yano•4-(pyridm-3-yloxy)phenyl]-5-[(l/^H 
oxoefhoxy]quinazolin-4-amine; 

5-[(li?)-l-methyl-2-moipholm-4-yl-2-bxoethoxy]-iV^[3-^^ 
yloxy)phenyl]quiiiazo]in-4raniine; 
5-[(li?)-l-me1hyl-2-moipholin-4-yl-2-<>xoe^^ 
20 yloxy)phenyl]qiiinazolm-4-aimne; 

5-[(li?)-l-methyl-2-moipholin-4-yl-2K)xoethoxy]-iV^[3-^^ 
yloxy)phenyl]quinazolin-4-aniine; 

5-[(li?)-l-metiiyl-2-moipholin-4-yl-2H)xoethoxy]-Ar-[3-me%l-^ 
yloxy)phenyl]quinazolin-4-amine; 
25 5-[(li?)-l-methyl-2-morpholm«4-yl-2K)xoethoxy]-//-[3-m^ 
yloxy)phenyl]quinazolin-4-amine; 
Ar.{4-[(6-methoxypyricimO-yl)oxy]-3-methylphenyl}-^ 
2-oxoethoxy]qiiinazolm-4-ainme; 

5-[(li^)-l-methy^2-moIpho^n-4-yl-2-oxoethoxy]-^^-[3-met^^^ 
30 yloxy)phenyl]qiunazolin-4-amine; 
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5-[(lii>l-methyl-2-morpholin-4-yl-2-oxoethoxy]-iV^[3-me%^ 
yloxy)phenyl]quinazolin-4-amine; 

5-[2-methyl-4-({5-[(li?)-l-methyl-2-morpholin-4-yl-2-oxoeth^ 
yl}ainino)phenoxy]pyridme-2-carbonitrile; 
5 54(li?)-l-methyl-2-morpholin-4-yl-2-oxoethoxy]-iV-[3-methyM 
yloxy)phenyl]quinazolin-4-aniine; 
(2/J)-^'<2-hydroxyethyl)-2-{[4-({3-methoxy-4-[(6-me%^ 
yl)oxy]phenyl}amino)qmnazolin^5-yl]oxy}-iV'-me%lpropanaim 
(2/f)-2- {[4-( {3-methoxy-4-[(6-methylpyridm-3-yl)oxy]pheny 
10 yl]oxy}-//^-dimethylpropaiiamide; 

(2i^)-^lethyl-2-{[4-({3-methoxy-4.[(6-me%lpyridin-3-^^^^ 
5-yl]oxy}propaiiamide; 

(2/^)-^K27hydroxyefhyl>2-{[4K{3-methoxy-4-[(6-m 

yl)oxy]phenyl}ammo)qiiina2»lm-5-yl]oxy}propan 
15 4-((2/?)-2-{[4-({3-mellioxy-4-[(6.meliiylpyridin-3-^^ 

yl]oxy}propanoyl)piperazin-2-one; 

(2i2)W-(2-methoxye%l>2-{[4-({3-me11ioxy-4-[(6^ 

yl)oxy]phenyi}ammb)quii3a2X)lm-5-yl]oxy} 

(3i?)4-((2fi)-2-{[4-({3-methoxy-4-[(6-me1hylpyrid^^ 
20 5-yl]oxy}propanoyl)pipeiidin-3-ol; 

iy^-{3-meflioxy^[(6-metliylpyridin-3-^^^^ 

l-ylethoxy3qiiina2olm-4-amme; 

(2/?)-A^^Hlimethyl-2-[(4- {[3-methyl-4-(py^ 

yl)oxy]propanamide; 

25 (2i2>^'-ethyl-2-[(4-{[3-me%l-4.(pyridin-2-yb^^ 
yl)oxy]propanaimde; 

(2i?>i\^-(2.hydroxye%l)-2-[(4-{[3-me%I-4.^^ 
yl)oxy]propananiide; 

(2i?)-iV^(2-hydroxyethyl)-iV^me%l-2-[(4-{[3-mea^^ 
30 yloxy)phenyl]ammo}qumazolin-5-yl)oxy]propanam 
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4- {(2i2)-2-[(4-{[3-methyl-4-(pyridin-2-yloxy)phenyl]air^ 
> yl)oxy]propanoyl}piperazin-2-one; 

(2/2)-J\r-(2-methoxyetiiyl)-iV-methyl-2-[(4-{[3-^^ 
yloxy)pheayl]ainino} qumazoliii-5-yl)oxy]propanainide; 
5 (3Ryi - {(2iZ)-2-[(4- {[3-methyl-4-(pyri<im-2-yloxy)phenyl]amin quinazolin-5- 
yl)oxy]propanoyl}piperidin-3-ol; 

5- [(li?)-l-methyl-2-oxo-2-pipera2dn-l-ylethoxy]-iV^[3-methyl-^ 
yloxy)phenyl]quinazolin-4-aimne; 
5-[(lR)-l-methyl-2-moiphoUn-4-yl-2K)xoetiioxy]-N-[3-m^ 

10 ylmeth6xy)phenyl]quinazolin-4-aniine; 

{5-[2-methyl-4-({5-[(lR)-l-me%l-2-moipholm"4-yW^ 

yl}aimno)phenoxy]pyridin-2-yl}meflianol; 

N-{4-[(6-fluoropjiidm-3-yl)oxy]-3-methylphenyl}-^ 

oxoethoxy]quiiiazolin-4-aiiiine; 
15 N-[3H3Moro-4^yridm-2-yloxy)phenyl]-5-[(lR>l.meth^ 

oxoetfaoxy]quinazolm-4-anime; 

(2R>2-[(4-{[3-«hloro-4-^yridm-2-yloxy)phenyl]amm 

hydroxyethyl>N-methylpi:opanamide; 

(2R>2-[(4-{[3-cU6ro-4-^yridm-2-yloxy)phenyi]ainino}q 
20 dimettiylpiopanamide; 

(2R>2-[(4-{[3-cHorp-4-(pyridm-2-yloxy)phenyl] 
hydroxyethyl)propanamide; 

(2R)-2-[(4-{[3-cWoro-4-(pyridin-2-yloxy)phenyI]a^ 
(2-hydroxyethyl)propanamide; 

25 (2R>2-[(4-{[3-cWoro~4-(pyridin-2-yloxy)phenyl]amm 
methoxyethyO-N-methylpropanamide; 

4-{(2R>2-[(4-{[3K;hloro-4-(pyridin-2-yloxy)phenyl]amm 
yl)oxy]propanoyl}piperazin-2-^ne; 

N-[3^Woro-4-(pyridin-2.yIoxy)phenyl]-5-[(lR)-l.methyl-^^ 
30 ylethoxy]quinazolin-4-ainine; 
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l-{(2R>2-[(4-{[3-cUoio-4-(pyridin-2-yloxy)phenyl]ainino}quina2o 
yl)oxy]propanoyl}piperidm-3-ol; 

N-{3-me%l-4-[(l-methyl-lH-pyraMl-4-yl)oxy]phenyl}-54(lR)4-methyl-2-mo^^^ 
yl-2-oxoetboxy]qumazolin-4-ainme; 

5 N-{3-cmoro-4-[(l-methyl-lH-pyrazol-4-yl)oxy]phenyl}-5-[(lR)4-methyl-2-moipholm 
yl-2-oxQethoxy]quinazolin-4-amine; 

^-(4-{[6-(fluoiomethyl)pyri<im-3-yl]oxy}-3-methylphfiayl)-5-[(li?>l-methyl-^^ 
morpholm-4-yl-2-oxoethoxy]quinazolin-4-ainme; 

A'^[3-cmoro-4-(l,3-thiazol-2-yloxy)phenyl]-5-[(li?)4-methyl-2-moipholin-^^^ 
10 oxoethoxy]quinazolin-4-amine; 

(25)-iV^-Klime%i-2-{[4-({3-metiiyM-[(6-methylpyrid^^ 
yl)oxy]pheny]}amino)quinazolm-5-yl]oxy}piopanainide; 
(2/2)-2-{[4<{3H3moro-4-[C6-methylpyridin-3-yl)oxy]phenyl}ainmo)qui^^ 
A^<2-hydroxyeth34)-JV'-meth3^^mjpanaiiiide; 
15 (2/i)-2-{[4-({3-cWoio-4-[(6-me%lpyridin-3-yl)oxy]phenyl}anm 
^^■dimeth^iopanamide; 

^^{3-cWoro-4-[(6-fludropyridm-3-yl)oxy]phenyl}-5-[(lie)-l.methyl-2^^ 
pxoethoxy]qoinazolin-4-amme; 

W^[3<mon)-4-(ipyrazm-2-yloxy)phenyl]-5-[(lii)4-i|iethyi-^^^ 
20 oxoetlioxy]qiunazolin-4-amme;aiid 

^^3-cWbro-4-(l,3-tMazol-5-yloxy)phenyl]-5-[(l«)4-me%l-2-moIphol^^ 
oxoethoxy]qumazolin^amme; 

or a phannaceutically acceptable salt thereof. 

25 21. A pharmaceutical coimosition which conqmses a quinazoline derivative of flie 
formula I, or a phannaceutically accq)table salt thereof as defined in any one of claims 1 
to 20 in association with a phaimaceuticaUy-acceptable diluent or carrier. 



30 



22. A quinazoline derivative of the formula I, or a phannaceuticaUy acceptable salt 
thereof, as defined in any one of claims 1 to 20 for use as a medicament 
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23. A quinazoline derivative of the formula I, or a phannaceutically acceptable salt 
thereof, as defined in any one of claims 1 to 20 for use in the production of an 
anti-proliferative effect which effect is produced alone or in part by inhibiting erbB2 
receptor tyrosine kinase in a warm-blooded animal such as man. 

5 ' - . 

24. A quinazoline derivative of the formula I, or a phannaceutically acceptable salt 
thereof, as defined in any one of claims 1 to 20 for use in the production of an erbB2. 
receptor tyrosine kmase inhibitory effect in a warm-blooded animal such as man. 

10 25. A quinazoline derivative of the formula I, or a phannaceutically acceptable salt 
thereof, as defined in any one of clahns 1 to 20 for use in the production of a selective 
erbB2 receptor tyrosine kinase inhibitory e£fect in a wann-blpoded animal such as man. 
26. A process for flie preparation of a quinazoline derivative of the formula I, or a 
phannaceutically acceptable salt thereof, as defined in claim 1 which comprises: 

15 Process (a\ the reaction ofa quinazoline of tihtefonnulall: 




n 

wherein RVR^ R^ X\ m and n have any of the meanings defined in claim 1 
except that any functional group is protected if necessary, with an amide of the fonnula IE: 



20 




wherein R*, R^, R^ and R^ have any of the meanings defined in claim 1 except that 
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any functional group is protected if necessary and is a suitable displaceable group; or 
Process fb) the coupling ofa quinazoline of the fonnula IV: 



0 




lUL^O , N 



IV 

5 wherein R\ R\ R^ R^R^X^Q^m and n have any ofthe meanings defined in 

claim 1 except that any functional group is protected if nepessaiy, and is a suitable 
displaceable group, or is hydroxy which is conveniently combined with a suitable 
coupling agent to produce a displaceable group, with an amine of the fonnula V: 



N-H 



10 V 

wherein R' and R' have any of the meaniiigs de&ied in claim 1 except t^^ 
functional group is protected if necessary; or 

Process (c) for qoinazoline d^vatives of the formula I v^erein at least one of and R^ 
is 2-hydioxyeth)4,&e reaction ofaquinazolineoffhe formula VI: . 



15 




VI 
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wherein R^ R^, m and n have any of the meanings defined in claim 1 

except that any functionai group is protected if necessary, with an amine of the formula V 
as defined abovej or 

Process (d) the reaction of a quinazoline of the formula VII: 




vn 

wherein R\ R^ R^, R"^, R^, X\ m and n have any of the meanings defined in 
claim 1 except that any fimctional group is protected if necessary, with an amine of the . 
formula V as defined above; or 

10 Process fe't the reaction ofaquinazolone of the formula Vni: 

O 




vm 

wherein R^ R^ R^, R^, r'' and m have any of tiie meanings defined in claim 1 
except that any fimctional group is protected if necessary, with a suitable activating group 
15 and an amine of the formula IX: 
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K 

wherein R^, X', Q' aiui n have any of the meanings defined in claim 1 excqpt 
that any functional group is protected if necessary; or 

5 Process (f) when X' is 0,S,OC(R% or SC(R")2, the reaction ofaquinazoline of the 
fonhulaX: 




X 

wherein R\ R\ R^, R*, r'^ r«, r', n and m have any of the meanings defined in 
10 claim 1 except that any functional groiq> is protected if necessary and X'* is O or S, with a 
conq)ound of the fiinnula Q'-[C(R'y]r-L^ wherein r is 0 or 1, is a suitable displaceable 
groiq) and R" and have any of the meanings defined in claim 1 except that any 
functional groiq? is protected if necessar^r, or 

ElocgKXgi the reaction of a quinazoline of the formula XI: 



15 




XI 
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wherein is a suitable displaceable group and R\ R^ X\ n and m have 
any of the meanings defined in claim 1 except that any functional group is protected if 
nece^ary with a compound of the fomula Xn: 




wherein R"*, R^, R^ and R^ have any of the meanings defined in claun 1 except that 
any fimctional group is protected if necessary; 

and thereafter, if necessary: 

(i) converting a quinazoline derivative of the formula I into another quinazoUne derivative 
10 of the formula I; 

(ii) removing any protecting group; 

(iii) forming a pharmaceutically acceptable salt. 
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